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Radio fun 


Ham radio operators from through- 
out the South have rallied forces to 
aid victims of a series of devastating 
tornadoes that ripped through Mis- 
sissippi, Tennessee and Alabama on 
Saturday night, November 21, 1992, 
and Sunday moming, November 22nd. 
At least 16 people were killed, with 
countless others injured and home- 
less. 

All but one of the fatalities occurred 
in Mississippi Saturday night. At 
least six died when a tornado hit 
a trailer park in Brandon. The other 
reported death occurred in Toone, 
Tennessee. 

The storm knocked out power to 
many homes in Rankin County, Mis- 
sissippi, near Jackson. Also disrupt- 
ed were many normal lines of com- 


munications, including telephone and 
cellular telephone service. At least 
one 2 meter repeater was damaged 
and knocked off the air, but most oth- 
ers survived unscathed and were 
pressed into immediate relief opera- 
tions service. 

With the traditional communica- 
tions services taken out, hams ac- 
companied rescue workers who used 
doors from ripped-apart trailers as 
makeshift stretchers to move away 
the injured, according to a civil de- 
fense official. 

In western Alabama, Danny Bu- 
ford KC4RLR spent the following 
day in Ethelsville, which was also hit 
by a severe twister. Buford used his 
amateur radio gear to help assess dam- 
age for the Red Cross. According to 


Hams Aid in the Wake of Killer Tornadoes 


KC4RLR, he saw at least three homes 
that were destroyed and many house 
trailers damaged beyond repair. Bu- 
ford said that it was all but a miracle 
that nobody was killed in Ethelsville, 
where seven people were hospital- 
ized. 

Amateurs involved in “Skywarn” 
severe weather spotting nets stayed 
on the job overnight. They were re- 
ported to have seen a tornado touch 
down about 11 p.m. and reported it 
and other critical storm information 
to authorities via 2 meter FM. The 
National Weather Service confirmed 
the sightings on Sunday the 22nd, 
noting that this help may have kept 
the death toll from growing higher. 
Westlink Report’s Youth Editor Sam 
Garrett AA@CR and 1992 Westlink 


Report Young Ham of the Year Ang- 
ie Fischer KBOHXY were written up 
in the St. Louis, Missouri, newspa- 
pers for their participation in Sky- 
warn operations. 

Earlier Saturday, tornadoes caused 
serious damage and several injuries 
in parts of southeastern Texas. Sky- 
warn hams also reported that a tor- 
nado touched down in southern Iowa 
as well, causing several minor in- 
juries. And in Ohio, members of the 
Dayton Amateur Radio Association 
took the DARA Emergency van to a 
suburb of that city after a twister 
touched down causing minor dam- 
age on Monday November 23rd. TNX 
KB4KCH, N8FPF, NODN and oth- 
ers; Westlink Report, Number 639, 
December 10, 1992. 


Operation: Holidays II: Amateur Radio and Seasons Greetings 


by Lorraine S. Matthew 


N4ZCF/AAM3PR 

“Happy Holidays”... “Seasons 
Greetings”... “Love to all”... 

During the holiday season, millions 
of people the world over look forward 
to celebrating this joyous time of year. 
Millions of messages of greeting and 
good will are sent to friends, ac- 
quaintances, and loved ones every- 
where. Does your community know 
that mail and telephone are not the on- 
ly modes available for sending mes- 
sages? In this high-tech world, you, 
the amateur radio operator, can offer 
your friends and neighbors the op- 
portunity to send radiograms. 

Operation: Holidays IT is a public 
telations campaign which promotes 
the use of radiograms by the general 


public. Both the National Traffic Sys- 
tem (NTS) and MARS (Military Af- 
filiate Radio System) are available for 
the sending of messages. Much of the 
public doesn’t know that either ser- 
vice exists. This is where you, the am- 
ateur, can help. You are the key to help- 
ing amateur radio by educating the 
public. The public needs to know that 
both the NTS and MARS are up and 
running and have proved their capa- 
bility of carrying messages to and from 
loved ones. The ultimate goal of this 
program is to develop such familiari- 
ty by the public with the two traffic 
systems that the sending of radiograms 
becomes a natural, ingrained habit for 
people everywhere. 

Operation: Holidays II was \aunched 
last October. Messages and bulletins 


were being circulated via the 2 meter 
packet system to radio clubs and am- 
ateurs all over the country. Similar in- 
formation was being circulated through- 
out the MARS system as well. The 
proposal urged all amateurs and MARS 
members to promote the idea of hav- 
ing the public send radiograms (civil- 
ian to civilian) via NTS and MARS- 
grams (military to civilian or civilian 
to military) via MARS. The close co- 
operation between the two systems 
guaranteed smooth delivery, no mat- 
ter what the entry point might be. 
Amateurs radio clubs have an op- 
portunity with this program to be of 
great service to their respective com- 
munities. Clubs usually have several 
traffic handling operators represent- 
ing both systems. If this is not the case 


with your club, find out who, in your 
community, does handle message traf- 
fic. Your club has the capability and 
the obligation to inform the public 
about the availability of the free and 
reliable services offered by amateur 
radio. Your club has the capability of 
connecting the public to the appro- 
priate operators for service. 

MARS and NTS have earned rep- 
utations for being top-notch services. 
Only by continuing to handle message 
traffic can these reputations be sus- 
tained. As you know, message han- 
dling skills are essential to the emer- 
gency capabilities of both groups. On- 
ly an informed public can generate the 
message traffic needed to keep traffic 


Continued on page 27 


Gold 


oe 


Here is a photo of Stephen B. Bar- 
nett KD6CNU of San Carlos, Cali- 
fornia, and his mountain shack. He 
spent about three months last summer 
in the high Sierras of California, dredg- 
ing for gold. He found some gold, but 
says that he never finds enough. 

His ICOM W2-A is plugged into 
a cigar lighter in the Bronco, and the 
RF Concepts’ dual-band power 
amp is jumpered to the truck’s battery. 
All of this is then fed into an MFJ 
J-pole. 

Stephen had several good contacts 
but also found several repeaters that 
never seemed to be monitored. He was 
able to get into a repeater owned by 
the Berryessa Radio Club and, thanks 
to that club, was able to talk with ham 
friends in the San Francisco East Bay 


area. The distance from his location 
to the repeater was about 120 miles, 
and from the repeater to his friends’ 
location about 30 miles. Not bad for 
only about 1.5 watts! He used the pow- 
er amp only a few times, when there 
was some electrical interference such 
as thunderstorms. 

The weather was in the 90-to-100 
degree range in the daytime and 40 to 
70 at night. There were storms about 
every night, thunderstorms about twice 
a month, 

Once a month his wife would mail 
him the monthly bills and magazines. 
He says that Radio Fun and 73 were 
VERY welcome in the evening around 
the Coleman lantern. They kept him 
abreast of what was going on in the 
real world. 


Digger's Mountain Shack 


President George Bush has signed 
into law legislation that blocks the 
sale of radio equipment used to 
eavesdrop on cellular telephone 
calls. It directs the FCC to withhold 
its equipment authorization for any 


radio scanner that can receive cel- 
lular frequencies or that can easily 
be modified to receive such fre- 
quencies. The equipment cannot be 
sold without FCC authorization. 

In about a year the law will also 
make it illegal to manufacture this 
type of equipment in the United 
States or import any such equip- 
ment made elsewhere. TNX N7EP; 
Westlink Report, Number 639, 
December 10, 1992. 


Packet Scene UK—1992 


by Roger J: Cooke, A.L:C.M., G3LDI @ GB7LDI 


=F 


Brief History 


“Packet Radio” was an unknown > 
phrase in the UK in the mid-1980s._- 


An article in an American magazine 
captured the imagination of a few UK 
amateurs, myself included. This, to- 
gether with a description of the TNC- 
1 and an offer of a kit of parts, start- 
ed the ball rolling. Three other local 


amateurs were interested: Reg G8QR,. 


Dave G4RSP and Donny G3PMQ 


(now, sadly, a Silent Key). We had to_| 


import the complete kit, minus the 


case, for around £250;'That was rough- * 


ly twice what a TNC would cost to 
buy off the shelf now, so it was no 
cheap outlay. However, the units are 
still working, three still on the origi- 
nal “breadboard:” > ~~ 

We had lots of teething problems, 
not the least of which was dealing with 
a completely new mode. The experi- 
ments we conducted on 2 meters were 
met with various comments, and as a 
result we were put in a position to be 
able to help others. We all found that 
controlling the TNC parameters was 
the most difficult to learn. However, 
that mastered, several of us ventured 
onto the HF bands, where we found a 
few packet stations on 14.103. It seems 
strange now to think back to 1985. I 
would be out on business, in my car 
with 2 meter FM mobile, and would 
receive a call from a very excited 
G8QR: “Hurry back home, there is a 
packet station on 14.103.” 

After spending some time trying to 
work different countries I came across 
Jack Colsen W3TMZ, who was run- 
ning a completely different kind of 
station—a BBS. Jack and I became 
very good friends and in early 1986 
he brought me a Xerox 820. I obtained 
a pair of 8" disk drives and started run- 
ning a BBS myself on HF and VHF. 


I had to buy another TNC, the Pac- 


Comm 200, for HF. The real-time gate- 


way facility was a novel feature which - 


could be used, in those days, with lit- 
tle other traffic around. In fact, at one 
stage John A4XZL, who was stationed 
in the RAF out in Oman, connected 
to my BBS on 21 MHz, digipeated 
down to Cambridge, 60 miles to my 
south, and chatted to.a friend of his. I 
doubt if that would be possible or even 
advisable now! 

The packet explosion had begun. 
‘We began to find other small groups 
around the country in about the same 
state of development. In order to con- 
tact them and pass mail around, re- 
peaters were set up and other amateurs 
began to run BBSs. Strangely enough, 
I was still the only one running an HF 
packet BBS. Even to this day there are 
only about three other HF gateways 
operational in the UK. However, that 
seems to be quite enough, as I can han- 
dle most of the traffic that comes 
through both ports. It is estimated that 
about one in three UK amateurs is now 
active on packet radio. We are not quite 
so fortunate as USA amateurs: Our 
VHF/UHF bands are just about half 
the size so we are restricted to a very 
small number of channels in compar- 
ison. 


Present Rules, Regulations 
and Permitted Frequencies 


There are three categories of per- 
mitted operation: Attended Operation, 
Unattended Operation, and Mailbox 
Operation. 

Attended Operation: The UK am- 
ateur license permits attended opera- 
tion on all bands. This includes the 
operation of cross-frequency/cross- 
band nodes. Any port that is not cleared 
for unattended operation—cither gen- 


Photo A. A famous guest in the shack of G3LDI: Leo UA3CR spent a 
day with me looking at my packet gear, printing out lots of files and 
putting the information to good use when he arrived home. 


I now forward with Leo on 21.105 MHz regularly. 


70.3250 MHz_ DX packet clus- 
ter access channel 
70.3375 MHz Mailbox and net- 
work access, user 
r ; channel 
70.4875 MHz Network use 
144 MHz 
144.625 MHz Simplex working or 
Seas TCP/IP use 
erally, under the terms of the license, 144.650 MHz Network and mail- 
Bk Meet AE ok vas glee ees 
i y fo) ? : 
the DTT (Departmerit of Trade and In- 144.675 MHz _ Simplex working 
dustry)}—must be turned off when the 432 MHz 
station is unattended. 430.625 MHz Network use 
Attended operation is defined as 430.675 MHz Network use 
operation where the licensed operator 430.750 MHz Network use 
is in control of the station and the 432.625 MHz Reserved 
equipment can be switched off IM- 432.650 MHz 9.6K baud mailbox 
MEDIATELY on receiving a request and user access 
to do so. : 432.675 MHz _ Mailbox and user 
Unattended Operation: The UK access 
Amateur License permits operation 433.625 MHz DX packet cluster 
on an unattended basis (excluding USET ACCESS 
mailbox operation) on the following 433.650 MHz Network use 
bands: 433.675 MHz Simplex working 
50.7 51. MHz 433.725 MHz Duplex channel 
(Ad 146 MHz 439.425 MHz Network use 
150 1300 MHz 439.575 MHz Simplex or duplex 
93105 i= 2450 MHz with above duplex 
3400 — 3475 MHz channel 
5650 — 5680 MHz 439.725 MHz_ Simplex or duplex 
S755 eee 5765 MHz with above duplex 
5820° —. 5855 MHz channel 
10000 — 10250 MHz 439.825 MHz Simplex or duplex 
10270 — 10300 MHz with above duplex 
10400 — 10500 MHz channel 
24000 — 24050 MHz 1.3 GHz 
The following frequencies are the 1240.150 MHz 150 kHz network 
packet bandplan at present: channel 
1240.300 MHz 150 kHz network 
50 MHz channel 
50.61 MHz DX Packet Cluster 1240.450 MHz 150 kHz network 
access channel abana 
50.63 MHz Network access 1240.600 MHz 150 kHz network 
50.65 MHz Mailbox user access channel 
50.67 MHz DX and simplex 1240.750 MHz 150 kHz network 
operation chaniicl 
50.69 MHz Network use 1299.000 MHz 25 kHz channel 
50.71 MHz Specific application, 1299.425 MHz 150 kHz channel 
e.g. TCP/IP 1299.575 MHz 150 kHz channel 
50.73 MHz Not used. Guard 1299.725 MHz 150 kHz channel 
channel for 9.6K baud As you can see from the above 
50.75 MHz 9.6K baud use list, our 2 meter limitations severe- 
70 MHz ly curtail the networking capabilities 
70.3125 MHzNetwork use of that band. Overcrowding has obvi- 


Photo B. Jack Colsen W3TMZ who is also heavily involved with AMSAT NA. 


ously added to the problem, with most 
users obtaining only 2 meter equip- 
ment. However, with the release of 
several channels on the 70cm band it 
is hoped that we can spread the load 
somewhat from both the user’s and 
the network’s point of view. Also, there 
are several high-speed (9.6K baud) 
links on the 23cm band, mostly used 
for forwarding/networking. Some 
groups are now experimenting with 
56/64K baud, and there is one dedi- 
cated link already working at 56K 
baud. This will expand as equip- 
ment/funds allow. 

Setting up high-speed links is a very 
expensive exercise when the modem, 
TNC, antenna and transceiver are all 
added together. As an amateur net- 
work, I think that we do quite a rea- 
sonable job. A suitable site has to be 
found, and paid for; the equipment has 
to be maintained, electricity provided 
and antennas mounted. To cover these 
sorts of expenses, various groups have 
formed all over the UK, each with sev- 
eral members paying their annual fees. 
The Norfolk AX25 Group is no ex- 
ception and we have about 30 mem- 
bers locally. To help subsidize our ex- 
penses we have an annual barbecue 
which is run at-a small profit but es- 
sentially to provide a family day out. 
This sort of event is quite well sup- 
ported and always takes place on the 
last Sunday in June. 

The sidebar shows the number of 
BBSs active at the present time. The 
full hierarchical addressing should be 
used if sending mail to the UK. If you 
are sending mail to the UK and are not 
sure of the full address, just refer to a 
map and send it to the nearest BBS on 
the list. Even if you do not get it nght 
first time, White Pages will find him 
from there. However, to send mail in- 
to the UK blind with an address which 
consists of only the recipient’s call- 
sign, is like aiming for the waste bin! 


Forwarding Scene 


My forwarding BBS, GB7LDI, is 
active 24 hours a day, both on VHF 
at 144.650 and on HF with th 
following schedule: 


€ 


Jack was responsible for starting G3LDI on HF packet several years ago and is 
his present forwarding partner on 21/14MHz. 


Radio Fun 


0800—1300 21.105 MHz LSB 
beaming east: 

Forwarding mail to SV1IW plus 
bulletins. 

Mail to/from Europe, Asia, Ocea- 
nia, Australasia, Far East and Africa. 

Forwarding mail to 4X1RU, plus 
bulletins to/from USA ARRL and 
AMSAT. 

Mail to Middle East, part Europe, 
and others overlapping SV 1IW. 

Reverse forwarding to UA3CR, 
TF3KB, SMSBKI, I1HUH, YBIBBS, 
plus several others. 


1300-2000 21.099.6MHz beam- 
ing west: 

Forwarding mail to WA3TAI. 

Mail to/from USA, Canada, South 
America and the Caribbean. This 
time slot is dependent upon propa- 
gation and may well be put onto 
14.098.1 and left there until 0800. 

I hope to have my autoQSY pro- 
gram working soon, so HF will be 
almost automatic. 

Another active HF station is Chris, 
GU4YMV operating GB7GUR in 
Guernsey. His schedule is as follows 
(times and frequencies unknown): 

OZSBBS All EU mail and 

bulletins. 


F6ABJ 
IK4BLV 


All mail to France. 
All EU mail plus USA 
mail and bulletins. 
Scandinavia and 
Germany. 
Scandinavia and 
Germany. 

EA4DYX All EA SVITW SV 

and 4X. 

Chris operates on 14 and 3.5 MHz. 

Dave G3VOM operates GB7GMX 
in Swinton, Manchester. Dave is ac- 
tive on 14.109 MHz and forwards 
with SV1IW and several other Eu- 
ropean stations. 


LA6CU 


LA6HX 


Equipment Used 


When packet first started in the 
UK in the mid-1980s, the comput- 
er equipment was mostly the BBCB, 
Spectrum, VIC-20, 32kb of RAM, 
and a disk drive if you were lucky. 
Times have changed. We have all 
invested a vast fortune in comput- 
ing power. I now run a PC clone, a 
386SX with 4mb RAM, 130mb hard 
drive, 5.25 and 3.5 floppies, EGA 
monitor, running 24 hours per day. 
The expansion slots are equipped 
with two DRSI cards, plus a Kansas 
City Tracker card for a satellite gate- 


County Legends in Callsign Order 


BBS Call 
ElNDF 
EI3EG 
EI4LRC 
EISCI 
EI6EH 
GB3KP 
GB3UP 
GB3XP 
GB7ABB 
GB7ABC 
GB7AKJ 
GB7AOB 
GB7APC 
GB7AWA 
GB7BAD 
GB7BBS 
GB7BBY 
GB7BEN 
GB7BEQ 
GB7BEV 
GB7BIL 
GB7BIR 
GB7BMX 


BBS Call 
GB7DUG 
GB7DXC 
GB7DXH 
GB7DxI 
GB7DXM 
GB7DXS 
GB7EBN 
GB7EDN 
GB7EMX 
GB7ENS 
GB7ESX 
GB7EYM 
GB7FBH 
GB7FCI 
GB7FLG 
GB7FYS 
GB7GBY 
GB7GHU 
GB7GLP 
GB7GMX 
GB7GUN 
GB7GUR 
GB7HAS 


County Code 
IRL 
IRL 
IRL 
IRL 
IRL 
LDN 
SRY 
LDN 


BBS Call 
GB7SDN 
GB7SEK 
GB7SIG 

GB7SMC 
GB7SMT 
GB7SPV 
GB7SQI 

GB7SRC 
GB7SUF 
GB7SUT 
GB7SYP 
GB7TCM 
GB7TED 
GB7TIC 

GB7TLH 

GB7TLH 

GB7TOD 
GB7TXA 
GB7ULV 


BBS Call County Code 
GB7LIV MSY 
GB7LNX LCN 
GB7LRG LEC 
GB7LRS LEC 
GB7LTN 

GB7LWB 
GB7MAC 
GB7MAX 
GB7MDX 
GB7MHD 
GB7MRU 
GB7MSW 
GB7MXM 
GB7NCL 
GB7NEM 
GB7NES 
GB7NNA 
GB7NOS 
GB7NOT 
GB7NRC 
GB7NRY 
GB7NUN 
GB7NWP 


GB7VLS 
GB7VMR 
GB7VRB 


GB7UWS 


way I hope to be running soon. Most 
sysops run at least an XT, a lot have 
386 machines, a few have 486 ma- 
chines with super VGA monitors. 
The software varies from the MBL 
and RLI, old faithfuls, to newer and 
more sophisticated packages, such 
as the F6FBB with its satellite file- 
server, a very popular HF BBS pro- 
gram, and MSYS with its DX Clus- 
ter and node built in. Locally in Nor- 
folk, the sysops have just changed 
to GINNA BBS software, fronted 
by the world-famous G8BPQ node 
software. This has built-in mail com- 
pression which does save a lot of 
time and frustration for the users on 
2 meters, as BBSs have to share the 
one frequency with nodes, repeaters 
and users. It really is chaos some- 
times! 

It would be a great idea if all BBS 
authors pooled their ideas and came 
up with a common package incor- 
porating the good ideas of each. How- 
ever, I suppose that would destroy 
the individuality and writing incen- 
tives. 

As far as users are concerned, there 
are quite a few terminal programs 
available, but the most popular by 
far seems to be LanLink, written by 


Joe Kasser G3ZCZ, now living in 
Silver Spring, Maryland. 


Bandplan 


Having evolved thus far, a listen 
on 14 MHz will show how crowd- 
ed the data segment has become. The 
RSGB, in their wisdom, have de- 
cided that packet is still “an exper- 
iment.” Therefore, ALL data modes 
are relegated to the top 20K Hz of 
each band, mixing it with RTTY and 
AMTOR. Unfortunately, these modes 
do NOT happily coexist and as such 
should have segments of their own. 
Needless to say, it is becoming al- 
most impossible to exchange mail 
with WA3TAI on 14 MHz, even 
though I have a three-element beam 
at 100 feet. Tom has a stacked array 
and the only way we can exchange 
successfully is by driving the com- 
petition away by using our linears! 
This is NOT an acceptable solution— 
we desperately need an internation- 
al bandplan agreement, even if it 
means putting packet at the top end 
of each band in a 20 kHz segment. 
Each data mode should be treated in 
the same way because they are grow- 
ing in popularity, not diminishing, 


British County Legends in County Order 


County Call 
WLT 
KNT 
DOR 
HPH 
MCH 


County 
ANTRIM 
ARMAGH 
AVON 
BEDFORDSHIRE 
BERKSHIRE 
BORDERS 
BUCKINGHAMSHIRE 
CAMBRIDGESHIRE 
CENTRAL 
CHESHIRE 
CLEVELAND 
CLWYD 

~ CORNWALL 
CUMBRIA 
DERBYSHIRE 
DEVON 
DORSET 
DOWN 
DUMFRIES & GALLOWAY 
DURHAM 
DYFED 


ATM 
ARM 
AVN 
BFD 
BRK 
BDS 
BKS 
CBE 
CTR 
CHS 


Legend 


GB7BNI 

GB7BNM 
GB7BPQ 
GB7BPT 
GB7BST 
GB7BSX 


GB7HFF 
GB7HHH 
GB7HIU 
GB7HJP 
GB7HMI 
GB7HMZ 


GB70AR 
GB70MM 
GB7OXF 
GB7PDX 
GB7PEN 
GB7PET 


GB7WDX 
GB7WIR 
GB7WNM 
GB7WRC 
GB7WRG 
GB7WRW 


EAST SUSSEX 

EIRE 

ESSEX 
FERMANAGH 

FIFE 
GLOUCESTERSHIRE 


GB7CAM 
GB7CFB 
GB7CHS 
GB7CPG 
GB7CQV 
GB7CRG 
GB7CYM 
GB7DAA 
GB7DDX 
GB7DGK 
GB7DNS 
GB7DOl 

GB7DOR 


GB7HSN 
GB7HXA 
GB7IMB 
GB7JAN 
GB7JED 
GB7JSC 
GB7KAW 
GB7KEV 
GB7KHW 
GB7KLY 
GB7LAN 
GB7LDI 
GB7LDS 


YSW 
LNH 

NOR 
YSW 


GB7PLX 
GB7PLY 
GB7PMB 
GB7PWY 
GB7PZT 
GB7RBY 
GB7RDG 
GB7RMN 
GB7SAM 
GB7SAN 
GB7SAT 
GB7SCA 
GB7SDC 


GB7XAN 
GB7XDD 
GB7XDU 
GB7XJZ 

GB7YAX 
GB7YDX 
GB7ZAA 
GB7ZEN 
GB7ZPU 
GB7ZZZ 


GRAMPIAN 

GREATER LONDON 

GREATER MANCHESTER 
GUERNSEY 

GWENT 

GWYNEDD 

HAMPSHIRE 

HEREFORD & WORCESTERWR 
HERTFORDSHIRE HFD 
HIGHLAND HLD 
HUMBERSIDE HBS 
ISLE OF MAN 10M 


The calls of the BBS are followed by the three letter county code. This will enable mail to be targeted quite accurately even 


if the home BBS of a station is not known. 


Legend County 

ARMAGH 

ANTRIM 

AVON 

BORDERS 
BEDFORDSHIRE 
BUCKINGHAMSHIRE 
BERKSHIRE 
CUMBRIA 
CAMBRIDGESHIRE 
CHESHIRE 
CORNWALL 
CENTRAL 
CLEVELAND 
CLWYD 

DYFED 

DUMFRIES & GALLOWAY 
DURHAM 

DORSET 

DEVON 

DOWN 
DERBYSHIRE 
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British County Legends in Legend Order 


County 

ISLE OF WIGHT 
EIRE 

JERSEY 

KENT 
LINCOLNSHIRE 
GREATER LONDON 
LONDONDERRY 
LEICESTERSHIRE 
LANCASHIRE 
LOTHIAN 

GREATER MANCHESTER 
MERSEYSIDE 
NORTHAMPTONSHIRE 
NORTHUMBERLAND 
NORFOLK 
NOTTINGHAMSHIRE 
OXFORDSHIRE 
ORKNEY ISLES 
POWYS 
STRATHCLYDE 
STAFFORDSHIRE 


Legend 
ESX 
FFE 
FMH 
GDD 
GLR 


County 

ESSEX 

FIFE 

FERMANAGH 
GWYNEDD 
GLOUCESTERSHIRE 
MID GLAMORGAN 
SOUTH GLAMORGAN 
WEST GLAMORGAN 
GRAMPIAN 
GUERNSEY 

GWENT 
HUMBERSIDE 
HERTFORDSHIRE 
HIGHLAND 
HAMPSHIRE 
HEREFORD & WORCESTER 
ISLE OF MAN 

ISLES OF SCILLY 


County 

ISLE OF WIGHT 
ISLES OF SCILLY 
JERSEY 

KENT 

LANCASHIRE 
LEICESTERSHIRE 
LINCOLNSHIRE 
LONDONDERRY 
LOTHIAN 
MERSEYSIDE 

MID GLAMORGAN 
NORFOLK 

NORTH YORKSHIRE 
NORTHAMPTONSHIRE 
NORTHUMBERLAND 
NOTTINGHAMSHIRE 
ORKNEY ISLES 
OXFORDSHIRE 
POWYS 

SHETLAND ISLES 
SHROPSHIRE 
SOMERSET 

SOUTH GLAMORGAN 
SOUTH YORKSHIRE 
STAFFORDSHIRE 
STRATHCLYDE 
SUFFOLK 

SURREY 

TAY SIDE 

TYNE & WEAR 
TYRONE 
WARWICKSHIRE 
WEST GLAMORGAN 
WEST MIDLANDS 
WEST SUSSEX 
WEST YORKSHIRE 
WESTERN ISLES 
WILTSHIRE 


County 

SUFFOLK 
SHETLAND ISLES 
SOMERSET 
SHROPSHIRE 
SURREY 

EAST SUSSEX 
WEST SUSSEX 
TYNE & WEAR 
TYRONE 

TAYSIDE 

WESTERN ISLES 
WARWICKSHIRE 
WILTSHIRE 

WEST MIDLANDS 
NORTH YORKSHIRE 
SOUTH YORKSHIRE 
WEST YORKSHIRE 


These lists are the latest lists compiled by Del, G4FQO @ GB7APC. Del postsnew lists every few months to 


update any changes. 


as some would hope. 

To this end, I have submitted a pa- 
per to the IARU for discussion re- 
garding bandplans and am ever hope- 
ful that some action will be taken. I 
think at least the penny has now 
dropped and it has been recognized 
that action of some sort has to be 
taken, although it takes a long time 
for bureaucracy to work! However, 
it needs agreement not only in Re- 
gion 1 but in ALL IARU regions, so 
hopefully some support will be forth- 
coming from the North American 
continent for such a plan. 


The Future 


Used properly, packet radio has 
quite a rosy future, with lots of pack- 
et now coming down to the earth from 
space, with Mir and the Microsats 
quite active on this mode. As I am 
writing this, I am tracking Mir and 
listening to the end-stop signal on 
145.550 MHz, sometimes on FM, but 
mostly on packet. I have almost com- 
pleted my satellite gateway, which 
should be forwarding mail at 9.6K 
baud very soon. There is one station 
already active in the UK: GB7LAN 
in Lancaster, operated by Andrew 
Sellers G8TZJ. It is hoped to have 
three in the UK, the other one being 
located in the southwest of the coun- 
try. This should give adequate cov- 
erage for the whole of the UK. 

Even so, checking into the AM- 
SAT skeds, it is obvious that the satel- 
lites themselves are becoming so pop- 
ular that it is difficult to exchange 
traffic. What we really need is a set 
of geostationary satellites giving full 
coverage of the earth with about 250 
watts of downlink and 500 kHz or 1 
MHz of bandwidth using all modes. 
Well, it’s nice to dream! 


Visit to USA 


Having outlived the gamble with 
the life insurance company, I took my 
two descendants, Robert, 18, and 
Louise, 22, on a holiday for our first 
visit to the USA and Canada in 1991. 


We had a fabulous time and stayed © 


with amateur friends for three weeks 
out of the four. 

Having had the chance to sample 
packet on the USA/Canada side of 
the pond, I can see why the network 
there works so much better, with the 
added bandwidth of both 2 meters 
and 70cm. However, given time and 
a lot of persuasion, perhaps we can 
obtain a few more channels on those 
two bands. This would undoubtedly 
help with our problems. Giving a talk 
at the Victoria Amateur Radio Pack- 
et Association meeting, I caused a 
great deal of mirth with my descrip- 
tion of the legal niceties that we have 
to adhere to when trying to set up a 
BBS or repeater. It is not quite so fun- 
ny when one is on the waiting list for 
months or even a couple of years be- 
fore being able to operate! 

I write a regular monthly column 
in Practical Wireless called “Packet 
Panorama,” covering all aspects of 
packet radio. News, items of interest, 
photographs, etc. are always welcome. 
Items from abroad are always wel- 
comed by the readers, if only to con- 
firm that the same sort of problems 
exist, in some form or another, in oth- 
er parts of the world. RI 
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letters 


Write to: Radio Fun, 70 Route 202-N, Peterborough, NH 03458 


Bob and Rich Howard, Longmont 
CO I just wanted to send you a note 
to tell you what a help 73 Amateur Ra- 
dio Today and Radio Fun have been 
to my son and me. It all started in 
September when my son Richard and 
his buddy went to a hamfest to look 
at CB gear. They met and talked to a 
local ham and their interest was piqued. 
My son came home all enthused about 
learning amateur radio. 

We used the Reader Service cards 
in your magazines to obtain informa- 
tion on equipment from your adver- 
tisers. The advertisers we called for 
even more detailed information were 
very helpful. As of right now, we have 
purchased over a thousand dollars 
worth of equipment from them and 
will probably double that within the 
next couple of months. 

My son and I have joined the Long- 
mont Amateur Radio Club and have 
both passed our license exams. I have 
passed full Technician and Rich has 
passed the No-Code Tech and is still 
working on passing the code exam. 
We are working with two of his friends 
to get them through Novice or No- 
Code Tech.also. 

Thanks for being such a great help 
and source of information for us. We 
would never have gotten this far as 
fast as we did, without you and your 
advertisers. 


Bob and Rich—Thanks for all your 
kind words about 73 and Radio Fun, 
and thanks also for letting our adver- 
tisers know that-you're a 73/RF read- 
er. Advertisers really do listen to their 
customers, and the best way you can 
help us bring you bigger and better 
publications is to let the advertisers 
know which magazines you read. 

Though you don’t mention your son's 
age, your letter brings up a great part 
of amateur radio that too often gets 
overlooked: Ham radio is a great hob- 
by for parents and children to share. 
In this day of single parents or house- 
holds where both parents work, it gets 
harder and harder for parents to find 
the time and energy to spend with their 
kids. After a long day at work, and 
with a weekend full of chores, spend- 
ing time with your children often falls 
into the “I know I should, but” cate- 
gory. A hobby like amateur radio is 
perfect for building bonds that will 
last a lifetime—David NIGPH 


Grady W. Eaton KD4CEE, Mil- 
ton FL I cannot hold back any longer. 
I must reply to the letter you received 
from a petty officer first class in Un- 
cle Sam’s Navy (October 1992). First 
of all, if I were in charge I would look 
favorably on an ET1 who held a ham 
license. It sort of goes together like 
grits and gravy. 

I spent a few years (23) in Uncle 
Sam’s cruise service and my rate was 
a far cry from the electronics field. 
Sure, every once in awhile I could re- 
member P-I-E and E-I-R, but that was 
it. So, I can’t drum up a whole bunch 
of sympathy for a person in the elec- 
tronics field having some problems 
with obtaining a ham license. An ET] 
is in a most advantageous position to 


engage in this hobby. 

I continue today to work in my Navy 
rating with a hammer, cold chisel and 
a good pair of pliers (aircraft mechanic). 
Each day going to work I pass, and 
become envious of, three great big 
towers with all sorts of antenna wire 
strung between them and some beams 
and verticals, etc. I know that they all 
aren’t TV antennas. The sign says 
“Ground Electronics.” I’m sure the 
place is full of ETs. So write the 
ARRL for more information. You don’t 
know what you’re missing. 


George Therien, North Provi- 
dence RI My first radio sent by com- 
mon carrier was damaged when I sent 
it to a repair facility. The carrier’s in- 
surance refused the claim, saying that 
the radio wasn’t packaged properly. 

I’ve overcome that problem by 
using spray foam insulation as pack- 
aging material. 

The way to do it is to get a box about 
four inches bigger than the radio. I 
spray about two inches of foam into 
the box. THEN place the radio in a 
plastic bag and set it into the foam. I 
place another bag over the radio and 
spray the foam over the top of the 
radio and down the sides about two 
inches. | then let it set for 24 hours. 
After that it’s ready to seal and ship 
to the repair facility. 


George—Thanks for the tip. We 
should also remind everyone that it's 
always a good idea to save the origi- 
nal box(es) your gear was packed in. 
Place the item in the original box, with 
all of the original packing material, 
then place it in a larger box with more 
packing foam or some of the stuff 
George uses. That should ensure that 
your equipment gets to where it’s go- 
ing in one piece—David NIGPH 
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MFJ’s world famous 


Radio 


Accessories 


Why do more hams throughout the world 
use MFJ accessories than any other brand? 
Because they are value packed and carry 
MFYJ’s one year unconditional guarantee! 


MFJ Speaker Mics 


Compact or miniature models for all popular HTs 


Compact Speaker Mics, $24.95 each: 
Once you try an MFJ Speaker Mic you'll never want to 
be without it. You’ll be able to carry your handheld on your 


MFJ-284 or MFJ-286 


$2495 


belt and never have to remove it to monitor calls or talk. 
You’ll never have to turn up your audio annoyingly 
loud to monitor calls because it’s handy lapel/pocket clip 
lets you keep it close to your ear for easy listening. 
And you'll never have to clumsily remove your 
handheld from your belt holder to talk because you can Te \ 
conveniently take the speaker mic in one hand, press the AS. 


push to talk button and talk. Measure 11%4’’ x 2”’ x 3” 
They come with a lightweight retractable cord that 


eliminates the dangling cord problem. 


excellent audio on both transmit and receive. MFJ-284 
for Icom or Yaesu; MFJ-286 for Kenwood. 
Miniature Speaker Mics, $24.95 each: 


oe £ 
o— 

MFJ-283, MFJ-285, MFJ- 

285L, MFJ-287 or MFJ-287L & 


$2495 


They feature 


New miniature speaker mics pack all the features of 


the compact models into a tiny 2’’ x 1%4” 


x Vy” 


package. The lapel pocket clip swivels for even more 
convenient positioning. Also features transmit LED. 
Choose from regular or ‘‘L’’ shaped connector. Order 
MFJ-285 or MFJ-285L for Icom or Yaesu, MFJ-287 or 
MFJ-287L for Kenwood. MFJ-283 for dual plug Alinco. 


Deluxe 300 W Tuner 


MFJ-949D MFJ- 949D is the world’s 
$14995 most popular 300 watt PEP 

tuner. It covers 1.8-30 MHz, 
gives you a new peak and average reading 
Cross-Needle SWR/Wattmeter, built-in 
dummy load, 6 position antenna switch 
and 4:1 balun -- in a compact 10 x 3 x 7 
inch cabinet. Meter lamp uses 12 VDC or 
110 VAC with MFJ-1312, $12.95. 


SWR Analyzer _w207 
MFJ’s innovative new $9995 
SWR Analyzer gives you a 
complete picture of your 
antenna SWR over an 
entire band -- without a 
transmitter, SWR meter or 
any other equipment.! 
Simply plug your antenna 
into the coax connector, 
set your SWR Analyzer to 
the frequency you want 
and read your SWR. You 
can instantly find your 
antenna’s true resonant : 7 
frequency,something a noise budos 2 ea 
do. Covers 1.8-30 MHz (or choose MFJ- 
208, $89.95 for 2 Meters). Use 9 V bat- 
tery or 110 VAC with MFJ-1312, $12.95. 


VHF gull ray 


MFJ-812B 

$2995 
Covers 2 

Meters and & 

220 MHz. 30 or “300 \ Watt : Tiaiee. Also 

reads relative field strength 1-170 MHz 

and SWR above 14 MHz. 41/2x214x3 in. 


MFJ Multiple DC Outlet 


MFJ-1112 
$2995 


New MFJ DC Power Outlet saves you 
space and money. Hook it to your 12 
VDC power supply and get 6 DC outlets 
for connecting your accessories. RF 
bypassing keeps RF out of power supply 
rom DC line outlet. 131/2x234x2'/2 in. 


CIRCLE 86 ON READER SERVICE CARD 


12/24 Hour LCD Clocks 


$4995 weJ-1038 $995 mrJ-107B 

Huge 5/8 inch bold LCD digits let you 
see the time from anywhere in your 
shack. Choose from the dual clock that 
has separate UTC/local time display or the 
single 24 hour ham clock. 

Mounted in a brushed aluminum_frame. 
Easy to set. The world’s most popular 
ham clocks for accurate logs. MFJ-108B 
4Y/2x1x2;MFJ-107B 2%x1x2 in. 


MFJ Cross-Needle_ wr-si5e 


SWR/Wattmeter 
MFJ Cross- RoE 
Needle SWR/ 
Wattmeter has 
a new peak 
reading func- Mi 
tion! It shows you SWR, forward and 
reflected power in 2000/500 and 200/50 
watt ranges. Covers 1.8-30 MHz. 
Mechanical zero adjusts for movement. 
$0-239 connectors. Lamp uses 12 VDC 
or 110 VAC with MFJ-1312, $12.95. 


Deluxe Code Practice 
Oscillator 

MFJ-557 

$2495 


MFJ-557 Deluxe Code Practice Oscillator 
has a Morse key and oscillator unit 
mounted together on a heavy steel base 
so it stays put on your table. Portable 
because it runs on a 9-volt battery (not 
included) or an AC adapter ($12.95) that 
plugs into a jack on the side. 

Tone and Volume controls for a wide 
range of sound. Speaker, earphone jack. 
Key has adjustable contacts and can be 
hooked to transmitter. 8'/2x214x3%, in. 
Nearest Dealer/Orders: 800-647-1800 


MFJ ENTERPRISES, INC. 
Box 494, Miss. State, MS 39762 
(601) 323-5869; FAX: (601) 323-6551 
TELEX: 53 4590 MFJ STKV 


e One year unconditional guarantee ¢ 30 day 

money back guarantee (less s/h) on orders 

from MFJ e Add $5.00 each s/h © FREE catalog 
MFJ . . . making quality affordable 
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Refrigerant Pipe J-Pole 


Too easy to be true! 


by Dave Curtis NGOX 


This J-pole is a simple, cheap, quick- 
to-build and unobtrusive antenna for 
the 2 meter band. When I moved in- 
to my new town house, making a lit- 
tle racket on packet was my first ham 
radio priority. There were two prob- 
lems I needed to solve to get RF in- 
to the air. First, the association 
covenants for my new QTH allow 
antennas (thankfully!), but only those 
that cannot be seen from ground lev- 
el in front of the complex. That meant 
that a small, unobtrusive skyhook was 
the order of the day. Secondly, cash 
outlays had to be kept to a bare min- 
imum. (Alas, the new town house 
came with a new mortgage.) This J- 
pole is small and skinny and very fru- 
gal. Build one—you’ll like it. 


What’s a J-Pole? 


A J-pole is a vertical half-wave 
dipole, end-fed through an impedance- 
matching stub. This may not be ob- 
vious the first time you see one be- 
cause mechanically all of the pieces 
run together. In fact, in this design 
both the antenna and the matching 
section are made of one continuous 
piece of copper pipe. 

Here’s how a J-pole works (see 
Figure 1): The top two-thirds of the 
antenna are a simple half-wave dipole, 
radiating a vertically polarized sig- 
nal because of its vertical orienta- 
tion. Because it is one-half wave- 
length, there is no need for ground 
plane spokes of any kind. The catch 


Be 


Photo B. Feedline attachment. 


6 FEBRUARY 1993 Radio Fun 


is that since the dipole is being fed 
from the end rather than from the 
middle, it presents a very high 
impedance to the feedline. That’s 
where the bottom one-third of the J- 
pole comes in—it is really a trans- 
mission line one-quarter wavelength 
long. This section of transmission 
line acts as a transformer, changing 
the high impedance of the end-fed 
dipole into an impedance that will 
match the coax. 

Oh, there is just one more catch: 
The transmission line transformer is 
a balanced feedline, and in order to 
hook up with an unbalanced coaxi- 
al feedline you need a balun. One of 
the simplest and cheapest balun de- 
signs for frequencies in the VHF 
range is the coaxial loop balun. All 
it takes to build one is an electrical 
half-wavelength of coax and a little 
solder. 


Design 


With most antennas, deciding the 
electrical configuration and calcu- 
lating critical dimensions are only 
the beginning. Sound mechanical de- 
sign is what makes an antenna suc- 
cessful—and the simpler the better. 
In my J-pole, the dipole and trans- 
former line are made out of one con- 
tinuous piece of 3/8-inch copper re- 
frigeration tubing. Refrigeration tub- 
ing comes in several sizes; 3/8-inch 
seemed to be a good compromise be- 
tween workability and rigidity. The 
local home improvement center sells 
it for 69 cents per foot. 

For the support structure, I used 
that good old standby, PVC plumb- 
ing. Where would hams be without 
plastic pipe? A 10-foot length of 3/4- 
inch pipe cost me under a buck. Easy 
to work, with reasonably good in- 
sulation properties, PVC pipe has to 
be the eighth wonder of the ham 
world! 

A few feet of pipe and three T- 
joints built a support that fit the low 
profile requirements of my installa- 
tion. Figure 2 shows my support de- 
sign. The antenna element is attached 
to the support by machine screws in 
three places: one screw at the bot- 
tom center of the transformer sec- 
tion, and two at the other end of the 
transformer section. Feel free to im- 
provise what you need to fit your in- 
stallation. The main goal is to hold 
the transformer section secure, main- 
taining even spacing. Just about any 
support that fits your situation will 
work as long as it is mechanically 
sound and is insulated from the an- 
tenna. 


Construction 


Since I built this antenna for pack- 
et, the dimensions shown are for a 
design frequency of 145.0 MHz. For 
other frequencies, calculate your own 
dimensions using the formulas shown 
in Figure 1. Grab a permanent mark- 


5540 
freq Mhz 


2850 
freq Mhz 


washer 


rubber grommet 


plastic 
water 
pipe 


Figure 2. Rough sketch of support structure (not to scale). 
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Figure 3. Balun dimensions for 145.0 MHz. 


dee” Connect feedline 


center conductor = | _— 
to one loop pigtail. | 


Connect all shields | 
with a piece of scrap — 
braid. 


Figure 4. Balun assembly. 


er that will write on copper, then lay 

~ Out your measurements on the cop- 
per tube. Put a mark at one-quarter 

‘wavelength, then put a mark three 
inches farther up to allow for the stub 
end, then measure another three-quar- 
ter wavelength and mark the top. Cut 
off the tube at your top mark. 

Bend the tube at the stub marks, 
forming the antenna into its charac- 
teristic “J” shape. Without tube-bend- 
ing tools you will squash the comers 
a bit, but that’s OK—the electrons 
don’t mind. Don’t worry if your spac- 
ing is not exactly the same as mine. 
It will make a difference in the ex- 
act impedance of the transmission 
line, but the differences will be tuned 
out anyway, so the exact number 
doesn’t matter. Just make sure that 
your support holds the two sides of 
the transmission line parallel. Drill 

_holes to fit your support, then mount 
the antenna. 
A J-pole needs a balanced feed, 
so some kind of balun is required to 
mate to coax. The simplest way to 
go for a 2 meter antenna is a coaxi- 
al cable loop balun. The loop is made 
of an electrical half wavelength of 
coax, which is.shorter than the free- 
space half-wave formula because the 
wave travels more slowly in coax. 
The actual speed is expressed as a 
velocity factor, which is the fraction 
of the free space speed of light that 
waves travel in the coax. The ve- 
locity factor depends mainly on the 
insulator used in the coax. For RG- 
_ 213, the velocity factor is 0.66; for 

Belden 9913 (which I used), it is 
0.84, so my loop is (0.84)(5892/145.0 
MHz), or 34-1/8 inches. 

Cut the loop as shown in Figure 
3..When you strip the ends, save the 
braid scraps. They will be used to 
make the loop braid connections. 
Prepare the end of your feedline by 
stripping back the braid and dielec- 
tric as you did for the loop. Tin the 
braids of all three prepared coax ends. 
Flatten two scraps of braid, then tin 
them. Form the loop into a “U” shape, 
shorting the braids at each end to- 
gether and making the pigtails par- 
allel. Lay the feedline alongside in 
parallel; its braid should short the 
loop braid. Use the tinned braid scraps 
to short the three coax braids and sol- 
der them together as shown in Pho- 
to A. Bend the loop pigtails out to 
Opposite sides, forming a “T.”” One 
loop pigtail will cross over the fecd- 
line pigtail. Wrap the feedline pig- 
tail around it a couple of times, trim 
off the excess, and solder as shown 
in Figure 4. This is a good time to 
get out your ohmmeter and make 
sure that the center conductor has 
not been accidentally shorted to the 
braid by excess heat or other mishaps. 

After you’ve completed the balun, 
it’s time to tune up. J-poles are dead 
easy to tune if you have an SWR me- 
ter. The matching section that forms 
the bottom third of your antenna is 
an impedance transformer that gives 
you any impedance you want. At the 
top end, where it joins the half-wave 
antenna section, it has a very high 
impedance. At the bottom end, it is 
shorted (zero impedance). Some- 
where in between is the sweet spot 
that exactly matches your feedline. 
You can easily find it by looking for 
alow SWR. 

Insert your SWR meter close to 
the antenna. Scrounge a couple of 
plastic spring clamps or some equiv- 


alent nonconductive device to tem- 
porarily hold the balun’s pigtails to 
the J-pole. You want to get good con- 
tact while making test transmissions. 
Start four inches up from the bottom 
and search for a spot that gives you 
low SWR. (Don’t transmit while 
moving the taps!) You should be able 


ASTRON 


CORPORATION 


PERSON oy sie 


RM SERIES 
RS-A SERIES 


RS-M SERIES 


to get very close to 1:1. Mark the tap 
points. 
Every good solder joint starts with 
a good mechanical connection, so 
drill holes at your tap points to 
accept the balun’s pigtails. Pass the 
pigtails through, twist them back, 
then solder. See Photo B. Strap the 
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coax to the support with cable ties 
or electrical tape, then give the 
antenna one final test. At this point 
it’s all ready to go except for one 
thing: The coax ends should be mois- 
ture-proofed. The simplest way is to 
goop some coax connector sealant 
onto the ends. 


Irvine, CA 92718 


SPECIAL FEATURES 

© SOLID STATE ELECTRONICALLY REGULATED 

¢ FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 

© CROWBAR OVER VOLTAGE PROTECTION on all Models 
except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L 

e MAINTAIN REGULATION & LOW RIPPLE at low line input 


Voltage 


(714) 458-7277 


Put it Up! 

Hey! It’s ready to go up in the air! 
And what did it cost? Five bucks for 
copper tube, three for plastic pipe 
and fittings, plus a few cents for mis- 
cellaneous screws and solder and so 
forth, and that’s it. Definitely a com- 
petitive dollar-per-dB ratio. RF 


ASTRON POWER SUPPLIES 


e HEAVY DUTY © HIGH QUALITY © RUGGED ¢ RELIABLE 


PERFORMANCE SPECIFICATIONS 


© INPUT VOLTAGE: 105-125 VAC 

© OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
(Internally Adjustable: 11-15 VDC) 

e RIPPLE Less than 5mv peak to peak (full load & 
low line) 

¢ All units available in 220 VAC input voltage 


(except for SL-11A) 


° HEAVY DUTY HEAT SINK © CHASSIS MOUNT FUSE 
e THREE CONDUCTOR POWER CORD except for RS-3A 
MODEL VS-5S0M e ONE YEAR WARRANTY e MADE IN U.S.A. 


MODEL 


IcS* 
(Amps) 


Colors Continuous 
Gray Black Duty (Amps) 


LOW PROFILE POWER SUPPLY 


SL-11A 


MODEL 


° ° 7 11 


ICS* 
(Amps) 


Continuous 
Duty (Amps) 


Size (IN) 
HxWxD 


Shipping 
Wt. (Ibs.) 


254 X 17h X 5% 11 


Size (IN) Shippin 
HxWxD WL (lbs 


POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE 


RS-4L 
RS-5L 
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19” RACK MOUNT POWER SUPPLIES 


MODEL 

RM-12A 
RM-35A 
RM-50A 
RM-60A 


Continuous 
Duty (Amps) 
9 


Separate Volt and Amp Meters 


RM-12M 
RM-35M 
RM-50M 


MODEL RM-35M RM-80M 


MODEL RS-7A 


MODEL 


Gray 


Continuous 
Duty (Amps) 
2.5 


Colors 
Black 


3 
4 
5 
5 
veh) 
9 
) 


16 
25 
37 


Continuous 
Duty (Amps) 


Switchable volt and Amp meter 


RS-12M 


9 


Separate volt and Amp meters 


RS-20M 
RS-35M 
RS-50M 


16 
25 
37 


3% xX 648 xX 7% 
3% x Ye xX 7% 


Size (IN) Shippin 
HxWxD Wt. bs 
54x 19 x 8% 16 
5% x 19 x 12% 38 
5s x 19 x 12% 50 
7x19 x 12% 60 


514 x 19 x 8% 16 
5% x 19 x 12% 38 
5% x 19 x 12% 50 
7x 19x 12% 60 


Size (IN) 
HxWxD 
3 x 4% x 5% 
3% xX 6% x9 
3% X 6% xX 7% 
3% xX 62 x9 
4x 7% x 10% 
4x 7% xX 10% 
4% x8x9 
4X 7% x 10% 
5 x9 x 10% 
5x 11x11 
6 X 13% x 11 


Size (IN) 
HxWxD 


Shipping 
Wt. (Ibs.) 
4 


Shipping 
Wt. (Ibs.) 


4%x8x9 13 


5x9 x 10% 18 
5x 11x11 27 
6 x 13% x 11 46 


Separate Volt and Amp Meters ¢ Output Voltage adjustable from 2-15 volts © Current limit adjustable from 1.5 amps 


to Full Load 
MODEL 


VS-12M 
VS-20M 
VS-35M 
VS-50M 


Variable rack mount power supplies 
25 


VRM-35M 
VRM-50M 


Built in speaker 


MODEL 

RS-7S 

RS-10S 

RS-12S 

RS-20S 
MODEL RS-12S 


*1¢S—Intermittent Communication Service (50% Duty Cycle 5min. on 5 min. off) 


Continuous 
Duty (Amps) 
@13.8VDC @10VDC @5VDC 
9 5 2 
16 9 
25 15 
37 22 


15 
37 22 


Ics* 
Amps 
7 


Continuous 
Duty (Amps) 
5 


Colors 
Gray Black 
° 75 10 
e 9 12 
e 16 20 


Ics* 
(Amps) 
@13.8V 
12 4%2x8x9 13 
20 5x9 x 10% 20 
35 5X 11x 11 29 
50 6 X 13% x 11 46 


Size (IN) 
HxWxD 


Shipping 
Wt. (Ibs) 


35 5% xX 19 X 12% 38 
50 5% X 19 X 12% 50 


Size (IN) 
HxWxD 
4X 7% x 10% 
4X 7% x 10% 12 
4%2x8x9 13 
5x9 x 10% 18 


Shipping 
Wt. (Ibs.) 
10 
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Hawaiian Hams Respond 
to Iniki Devastation 


by Ann Shaver AH6KY 


Before the Civil Defense sirens be- 
gan wailing to alert the public to the ap- 
proach of Hurricane Iniki, Wayne Jones 
NH6GJ, Hart Akagi KH6BIO, and oth- 
er members of Honolulu’s Emergency 
Amateur Radio Club (EARC) knew they 
would be able to handle whatever nasty 
surprises the storm might throw them. 
“After all,” Jones remarked, “we have 
fun but we take Field Day seriously.” 

The Category 4 hurricane had flirted 
with the Hawaiian Islands for several 
days. After taking a tum away from the 
state on Tuesday, Iniki gathered strength, 
changed course and on Thursday night 
headed toward Oahu, the most popu- 
lous of the eight major islands. That was 
when Jones, President of EARC and 


‘Photo A. Concrete blocks from the seawall were propelled 


County RACES (Radio Amateur Civil 
Emergency Service) Coordinator, Robin 
Liu AH6CP, trustee of the State RACES 
repeater system, and other volunteers 
headed to the command post in the base- 
ment of Honolulu Hale (City Hall). Nu- 
merous other amateur groups and un- 
affiliated hams pitched in to do what 
they could to lessen the suffering be- 
fore, during and after the storm, which 
damaged Oahu’s Waianae Coast and 
devastated the neighboring island of 
Kauai. 

“We’re well organized here at Navy 
MARS,” explained William Boykin 
W6HTH. “As soon as we learned Ini- 
ki was heading our way, we followed 
our procedure and established our emer- 


toward the swimming pool at this Oahu QTH. 
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KH6UH spent sev 


to assist with disaster relief. 


eral days on Kauai using his radio skills 


gency net. Each of us knew whom to 
call and what to do.” Almost incredi- 
bly (but then, that’s part of what ama- 
teur radio is all about!), John Porter 
NH6TL continued participating in the 
net while the storm raged at his Kapaa, 
Kauai, QTH. 

“Tt may sound trite,” half-apologized 
Pat Corrigan KH6DD, a State Civil De- 
fense leader, “but we amateurs were the 
only ones up on the circuits. In the first 
hours, everything went down. We in the 
amateur radio community were the on- 
ly means of communication.” 


Governor and Mayor Confer on 
2 Meters 


Indeed, the first contact between the 
Governor of Hawaii and the Mayor of 
Kauai was via an amateur 2 meter re- 
peater. Landlines and cellular circuits 
on Kauai were destroyed by the storm, 
but the KH6JPL repeater, located on 
Oahu’s Waianae Coast, functioned dur- 
ing the entire emergency. 

The aftermath of the storm also demon- 
strated the value of digital communi- 
cations. Corrigan specifically lauded 
the local packet cluster: “It showed its 
full capabilities. We had communica- 
tions from the very beginning—real 
time, hard copy. The information was 
extremely reliable. The operation en- 
hanced our reputation with State and 
County Officials.” 

Amateur traffic sent via satellite al- 
so moved expeditiously. “UO22 did a 
great humanitarian service in connec- 
tion with the hurricane disaster. For the 
first time, I believe, a PACSAT (pack- 
et satellite) was used for health-and- 
welfare traffic,” explained Dave Med- 
ley KI6QE, Satgate coordinator. “This 
has been so smooth and effective that I 
doubt many users of UO22 have no- 
ticed that this is going on. Working in 
conjunction with an HF BBS network, 
messages are collected from all over the 
USA. Some are sent direct to the strick- 
en area via 15 meter packet while oth- 
ers are sent via UO22 to Honolulu, where 
they are distributed from a central point 
via ham radio or Navy MARS. 

“Tn the future it is expected that more 
use will be made of the PACSATS for 
this kind of traffic, as this demonstra- 
tion of the capability of UO22 has been 


very successful. During the short peri- 
od that UO22 was down, messages were 
uploaded to LUSAT, which once more 
came to the rescue as the good reliable 
backup that it is.” 


Inbound Traffic Stresses 
System 


Perhaps the system’s success in pass- 
ing traffic led to its biggest weakness: 
Many observers noted that health-and- 
welfare traffic was not always passed 
expeditiously. Almost immobilized by 
the storm’s wrath, Kauai was not in a 
position to accept the volume of non- 
critical, non-vital traffic coming its way. 
When carrying out the essential func- 
tions of daily life became extraordi- 
narily difficult given the lack of elec- 
tricity, ruined housing, shortage of gaso- 
line, impassable roads, and so forth, 
well-meant traffic became a burden. 

Indeed, several hams noted that the 
structure that had functioned so well in 
the early hours of the hurricane’s after- 
math began to fall apart after the criti- 
cal phase had ended. As one ham deli- 
cately phrased it, the ARRL was “in- 
visible” in supporting everything being 
done. John Elliott AH6BJ elaborated: 
“Health-and-welfare traffic is an ARES 
(Amateur Radio Emergency Services) 
activity, strictly an ARRL function. The 
RACES mission is emergency, critical 
and official traffic. When commercial 
communications are restored, the RACES 
mission becomes zilch. Then it reverts 
to ARES, which is strictly an ARRL 
function. Unfortunately, there was no 
ARES structure to interface with the 
Red Cross.” 

As a matter of fact, the Red Cross it- 
self came in for a lot of criticism from 
hams who were involved in Hurricane 
Iniki and its aftermath. “Our building 
was hit hard. Eight ground-floor units 
were wiped out,” said Al Shaver AH6KX, 
describing damage to a condo on Oahu’s 
leeward coast. “We reported our damage 
to Civil Defense Friday afternoon, just 
after the “all-clear’ was given. We didn’t 
see anyone from the Red Cross until Tues- 
day. Then, for three straight days, Red 
Cross volunteers came by asking us the 
same questions: What happened? How 
did you respond? They never offered us 
any assistance whatsoever.” 


Hams Fly to Kauai 


Several Oahu hams traveled to Kauai 
on military transports shortly after the 
storm hit. Many of them reported that 


Red Cross officials seemed to have lit- 
tle understanding of the role of com- ~ 
munications volunteers and assigned 
them, instead, to clean-up crews. “I 
couldn’t get leave from my job, but I 
volunteered to go to Kauai Friday night 
and stay ’til Sunday evening,” men- 
tioned Bill Rhoden AH6IH. “I’m sure 
some relief workers there would have 
appreciated going home for the week- 
end. 

“T offered to help expand their pack- 
et capabilities or help in any other way 
with their communications. I was told 
that if I couldn’t stay a week, they didn’t 
want me at all.” 

Tony Dacres AA8EI, who came to 
Hawaii via Guam (and Typhoon Omar) 
to serve as Red Cross Communication 
Coordinator, presents a different view: 
“There was no way (on Kauai) to dis- 
tribute any ingoing traffic. The official 
Red Cross position was that outgoing 
traffic was to be encouraged, since that 
probably eliminated several incoming 
messages once the off-island family 
heard from the person on Kauai. In the 
time I was there, I became aware of a 
serious problem with hams and the Red 
Cross with respect to handling health- 
and-welfare traffic, and a more serious 
situation locally. 

“In my opinion, some education is 
necessary in both directions—and some 
cross pollination of message formats— 
ham, Red Cross and MARS. There was 
a lot of misunderstanding and hurt feel- 
ings. Since I took much of the lightning, 
I want to try to do something about it 
before the next disaster. I do hope you 
all are spared, but since we know some- 
thing will happen somewhere, it be- 
hooves us to act now.” 

“Lack of standardized message for- 
mats made our job much more diffi- 
cult,” mentioned Boykin, referring to 
his experiences receiving NTS mes- 
sages passed by Hal Sprague KH6GPI, 
operator of one of Oahu’s most active 
packet BBSs. “I spent so much time 
translating these messages into MARS 
format. I passed 386 messages to Kauai 
and I had to go into each one and re- 
format it for the MARS operators. It 
was really disgusting to have to waste 
valuable time.” 

“The big problem is that there was 
no PIC, person in charge,” observed 
Corrigan, of State RACES. 

Coordinated or not, many individu- 
als stepped in and provided necessary 
and appreciated services. One of the 
first to reach Kauai was Jerry Wine 
KH6UH. In addition to providing an ar- 


Photo C. Nani Rhoden AHO6II found digital communications 
to be a very reliable way of passing health-and-welfare 
traffic. (Photo by AH6IH.) 


tay of communications services, Wine 


shot some fascinating video footage of 


the destruction and subsequent relief 

efforts. Joe Keola KH6BFZ left the com- 

- forts of his Oahu home, untouched by 
_ Iniki, and went to Kauai the night of the 

_ storm. He set up an emergency HF sta- 
tion and provided some of the island’s 
first communications with the rest of 
the world. 

Chuck Burch AH6IN, Lee Wical 
‘KKH6BZF, and Bill Rhoden AH6IH on 
Oahu coordinated many of their HF 
messages with Keola. “Between Nani 
-AHO6II and me, we handled 147 H-&- 
W messages from his station. He is a 
perfect communicator. If I ever have 
another emergency situation, I hope he 
is around to be on the other end of my 
transceiver.” Burch and Wical report- 
ed handling similar amounts of traffic 
as well as numerous phone patches to 
the U.S. mainland. 


: Hams Help Each Other 


Countless other hams carved low- 

profile niches in which to be of service. 

_ Sunday morning, less than 48 hours af- 
ter the cataclysmic storm, Philip Naone 
NH6Q0 knocked on our door. “T talked 
with your friend Brian ZL1 AIR in New 
Zealand last night. He had heard about 
the storm and, of course, was concerned 
about you. 

“T told him I had heard the damage 
Teport you gave Friday night on the JPL 
repeater. I knew you and Al were OK 
but your building had a lot of damage. 
Brian wants to talk with you tonight at 
0700Z so I brought my tools and a lot 
of coax with me. Let’s get your anten- 

~ na back up.” 
On the island of Maui, Ken Arck, 


Bees 2 Heyde KH6UU, and other mem- 


bers of the Maui Amateur Radio Club 
used both packet and the statewide 
RACES repeater system to send over 
400 messages from concerned Maui 
friends and relatives. Arck reports that 
Maui county officials didn’t recognize 


Or appreciate their service. “A lot of us 


really worked our butts off (that) week- 
end and nobody seems to care that we 
did.” 

Paradoxically, many helped by main- 
taining radio silence except when ac- 
tually needed. “I want to thank you guys 
who just kept quiet,” Akagi mentioned 
at an EARC meeting two weeks after 
Iniki struck. “You kept the clutter off 

_ the air. Everyone appreciates your co- 
operation.” 

Clearly, amateur radio operators pro- 
vided a real service during Hurricane 
Iniki. Afterwards, their activities pro- 
vided comfort and solace to the victims 

and those concerned about the victims. 

_ “Just to hear the smiling voices of the 
loved ones on the mainland when we 
called them at 2 o’clock in the moming 
was rewarding enough for Nani and 
me,” expressed Rhoden. 

Equally clearly, many steps need to 
be taken before the next emergency sit- 
uation. Much of the confusion, inaction 
and duplication of activity can be pre- 
vented or significantly reduced through 
careful planning. Better understanding 
of each other’s roles, as well as better 
fulfillment of assigned functions, will 
reduce bad feelings and—more impor- 
tant—provide better and more timely 
service. Nonetheless, most agree that 


Be Prepared! 


As every good Scout remembers, be 
prepared! But what does emergency 
preparedness mean to the radio ama- 
teur? Below are several tips—some of 
which seem blatantly obvious—to help 
you be ready when an emergency strikes 
your community. 

Although I considered myself a per- 
son very interested in emergency pre- 
paredness, I must confess that not un- 
til Hurricane Iniki was bearing down 
on Oahu did I realize how unprepared 


I actually was. What I leamed during 
this disaster could help you. 

1. Charge! When the waming sirens 
for Hurricane Iniki sounded, I immedi- 
ately began charging all my NiCds. For- 
tunately, we didn’t lose power for four 
hours, so I had just enough time to get 
everything fully charged. But what a 
silly gamble that was. What if our com- 
mercial power had failed sooner? 

Don’t wait until an emergency is im- 
minent. Keep NiCds, car batteries and 
other auxiliary power sources ready to 
be used at all times. And while you’re 


at it, be sure you know how to switch 
from commercial power to your emer- 
gency sources. Be able to do this quick- 
ly and easily, by flashlight and with dis- 
tractions. Make sure positive and neg- 
ative connections are clearly marked— 
a “small” mistake can wipe out your 
system just when you need it most! 

2. Plan. Consider the various types 
of disasters which might hit your locale 
and develop a personal plan of action. 
Beyond natural disasters, what else could 
affect you? Are there chemical facto- 
ties, dams, or nuclear facilities that might 


suffer a calamity? Is there a dormant 
volcano (there’s a big difference be- 
tween dormancy and extinction!)? What 
about a hazardous spill from trucks or 
trains passing through? Know what the 
correct response is for readying your 
home for a tornado, a flood, a wildfire, 
an earthquake, etc. Obviously, some dis- 
asters, such as avalanches or hazardous 
leaks, strike without warning; others, 
such as hurricanes or volcanic eruptions, 
usually can be anticipated several hours 
in advance. Each kind demands its own 
specific readiness. Should you open 
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Hawaiian hams functioned remarkably 
well under the circumstances. 

“After all, what do you expect?” 
laughed Elliott, injecting a note of lev- 
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Photo D. Lee Wical KH6BZF, operating from his Oahu home, coordinated his 
communications with Joe Keola KH6BFZ, who hurried to Kauai. 


Photo E. Wayne Jones NH6GJ, president of th 
Club, coordinated activities at Oahu’s Emergency Operations Center located 
in the basement of Honolulu’s municipal building. (Photo by N6VQE.) 


windows slightly or seal everything 
tightly? Where should you put outdoor 
furniture and what should you do with 
pets? How will you obtain water and 
food if the infrastructure is seriously 
damaged? Should you evacuate? If so, 


where to? Learn the answers to these 
and similar questions now. 

Spend time devising your own emer- 
gency response outline. Study the de- 
tails and then “fully fund” the plan, so 
to speak. If you should keep a supply 


e Emergency Amateur Radio 


of water on hand, for in- 
stance, fill your containers 
now. Don’t waste valuable 
time looking for flashlights, 
can openers, battery-oper- 
ated radios and the like when 
an alert has been given. Re- 
hearse your emergency re- 
sponse and be ready to roll 
(no pun) when things start 
to happen. 

In addition to insuring 
the safety of yourself and 
your home, prepare your 
station for use under ad- 
verse circumstances. Be 
able to get on the air quick- 
ly after a catastrophe. In ad- 
» dition to power disruptions 
(which you are now pre- 
pared to deal with), anten- 
nas often suffer in disas- 
ters. Dipoles are not as glam- 
orous as multi-element 
beams, but they are reliable 
and easy to construct and 
to install. Have one ready 
and know how to set it up, 
particularly if wind has 
blown down your usual 
supports. 

3. Network. Get ac- 
quainted with your com- 
munity’s emergency re- 
sources. Is there an active 
Civil Defense organization? 
Are there RACES and 
ARES groups? What, if any, 
community involvement 
will MARS have? Is there 
an emergency-oriented lo- 
cal radio club? Introduce 
yourself to these entities 
and find out how your skills 
and equipment can enhance 
their standing plans. 

Participate in emergen- 
cy simulations. Accept a 
specific operating assign- 
ment which you are desig- 
nated to fulfill in case of a 
catastrophe. Learn how var- 
ious groups and individu- 
als work together. Learn 
who responds before an 
emergency, who acts while 
the emergency is at its cri- 
sis peak, and who steps in 
afterwards. 

In my own community, 
there was ill will because some people 
expected different responses during cach 
of these phases than those the organi- 
zations were prepared to make. Do not 
expect ARES, for example, which is a 
non-governmental volunteer organiza- 


Photo F. Chuck Burch AH6IN copied Kauai traffic and 


informed concerned loved ones of the conditions on Kauai. 
(Photo by N6VQE.) 


tion, to be actively involved during 
an emergency. Civil Defense, and 
RACES, its radio arm, are quasi- 
governmental groups authorized to act 
during crises. 

4, Respond. After the actual disas- 
ter has occurred, respond rather than re- 
act. Convey important information to 
the proper officials. Alert them of ca- 
sualties or injuries. Tell them the phys- 
ical condition of your surroundings. Vol- 
unteer this information, don’t wait to 
be asked! 

Perhaps this sounds self-evident, but 
from personal experience I know it is 
not. Twice my community was severe- 
ly stricken by hurricanes and twice there 
was little response for several days be- 
cause downtown officials were not aware 
of our plight, Similarly, do what you 
can to be sure that the information is 
not only received but also passed on to 
the proper places. Immediately after the 
“all-clear” was sounded following Hur- 
ricane Iniki, I gave a damage assess- 
ment (after being asked for it!!) to some- 
one helping with Civil Defense com- 
munications. Although other amateurs 
later verified that I had made the report, 
responsible Civil Defense representa- 
tives told me they never received any 
damage reports from my neighborhood. 
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Don’t pester other volunteers but do 
make sure vital messages are received 
by persons in a position to act. 

5. Stay involved. In the aftermath 
of any disaster, there are always scores 
of concerned people to be reassured. 
Phone patches and health-and-welfare 
messages are the backbone of amateur 
radio service following any mishap. 
Learn the skills to provide these im- 
portant services. If you do not have the 
necessary equipment for long-distance 
communications, no doubt you can re- 
lieve someone who does. 

The National Traffic System, utiliz- 
ing digital and satellite communications 
as well as HF voice and CW, enables 
hams far from the disaster site to be in- 
volved in the follow-up. See if you are 
in a particularly advantageous position 
to assist. Be aware, though, that the del- 
uge of inbound health-and-welfare re- 
quests may overwhelm local abilities. 
If the infrastructure is severely dam- 
aged, it may not be possible to answer 
queries rapidly. 

No sensible person looks forward to 
disasters, but realistic people realize 
that they do occur. Make sure that if you 
have the misfortune to be involved in 
some sort of mishap, you can do your 
utmost to be prepared. 
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Alarm Foil Antennas 


Antennas that blend into the woodwork. 
by Larry Kahaner WB2NEL 


While in my neighbor’s house one 
day explaining how I can phone- 
patch her brother in Germany, I spied 
a newly installed alarm system. It 
was the usual type in which thin foil 
is taped around the window to form 
a closed circuit. When the window 
is broken, the foil circuit opens and 
the alarm sounds. The foil looked 
so pleasant and neat on her huge pic- 
ture window. Since I am always look- 
ing for new types of radiators (and 
what ham isn’t?), I wondered about 
alarm foil. Indoor antennas are not 
new to me. I had some indoor dipoles 
in my old apartment but they always 
looked so ugly and had to be re- 
moved when guests came. Perhaps 
foil was the cosmetic answer. 

Window foil is available at Radio 
Shack and most hardware stores. I 
obtained a roll from the man who 
installed my neighbor’s alarm. A 
200-foot roll cost me about three 
dollars. The tape I bought has a pa- 
per backing which is peeled away, 


exposing a sticky foil. I made sev- 
eral tests and found that the tape 
could be applied to a painted wall 
and later removed without leaving 
a mess. I advise against placing it 
on wallpaper. 

My house has a crown molding 
on the top perimeter of the room and 
I applied the tape in dipole fashion, 
starting from the center. At the feed- 
point I folded the tape on itself for 
about one-inch. The tape exhibits 
great strength resisting pulling apart, 
but will tear easily if twisted. Fold 
the tape at right angles to prevent 
the coax weight from tearing it. If 
you make a mistake or tear the tape, 
another piece overlapped will make 
a tight contact despite the adhesive. 
Check with an ohmmeter if you feel 
insecure. I thought of different meth- 
ods of feeding and decided that the 
simplest was also the best. I used al- 
ligator clips from my coax. This 
would allow me to remove the coax 
without taking down the antenna. 


Coax climbing a white wall leaves 
much to be desired. 

With everything in place, I load- 
ed up the rig. My matchbox was wait- 
ing in the wings. My transceiver 
loaded up easily, with an SWR of 
1.7 to 1. [Ed. Note: As with any in- 
door antenna, its a good idea to use 
minimum output power to minimize 
radiation hazards in your hamshack.] 
Since my calculations were for the 
center of 20 meters, I peeled and cut 
a little off each end until it was per- 
fectly matched for the center of the 
phone portion. I tuned and heard a 
very strong CQ from the Midwest. 
I answered pessimistically and he 
responded with a 57 report. Other 
reports from that area were also en- 
couraging. 

I added some tape to the ends and 
pruned it for the low end of the CW 
segment. That afternoon I worked 
two G’s, one I and one DK. All were 
better than 459 reports. It is not nec- 
essary to add and subtract tape for 


BATTERIE 


ICOM 


7S 13.2v 1200 mah 
8S 9.6v 1200 mah 

BP7 13.2v 600 mah 
BP8 8.4v-1200 mah 


SA/SAT 

BP82, BP83 

BP83A 7.2v 750 mah 
BP84 7.2v 1000 mah 3” 
BP85A 9.6v 600 mah 3" 
BP85B 12v 600 mah 3" 


YAESU 


FNB-2 v 500 mah 
FNB-2 v 600 mah 
FNB-4A 12V 1000mah 
FNB-17 7.2V 600mah 
FNB-10S 7.2v 1000 mah 


$55.00 
$30.00 
$42.00 


FNB-12S 12v 600 mah 
290 charger 
(For FNB 17,10S, 12S) 


$45.00 
$65.00 


SEND FOR 
FREE CATALOG 


DEALER INQUIRIES 


WELCOME 


KENWOOD 


a 


$59.00 
$59.00 
$46.00 
$55.00 
$49.00 


PB1 12v 1000 mah 
KNB4 7.2v 2200 mah 
PB6 7.2v 750 mah 
PB7 7.2v 1500 mah 
PB8 12v 800 mah 


Now Available: 
ALINCO 580 


EBP-20N. “7,2V..- 800 mah 


EBP-20NX 7.2V 1200 mah 
EBP-22N 


12V 800 mah 


EDC-34 RAPID CHARGER $81.00 


MOTOROLA 


HT300 7.2v1600mah $45.00 
HT90 12v 600 mah $34.00 
HT440 12v 600 mah $39.00 
MT500 15v 500 mah $39.00 


RADIUS 


P-10 500 mah $28.00 


SABER 


7.2v 1100 mah $59.00 


INSERTS 


CALL FOR LOWEST PRICES 


ALINCO 10N, 12N 

AZDEN 3000, 4000 

ICOM BP-2, 3, 5, 7, 8, 7S, 8S 
KENWOOD PB-21, 21H, 25, 26 
REGENCY MT1000, HX1200 
SANTEC 142, 144 

STANDARD BP-1 

TEMPO S-1, 2, 4, 5, BP-15, S-15 
TEN TEC 2991, 2591 
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Fold To Form 
Right Angle 


Radiator 


Sticky Surface 


Fold Over For 1" 


Figure 1. The coax clips onto 


Alligator Clip Here 


the feedpoint connection of the 


alarm foil antenna. Reinforce the connection point as shown. 


each segment of the band. It is as 
broadband as any other dipole but I 
felt that any extra push was helpful. 

The configurations of foil anten- 
nas are limitless. If your apartment 
is the right size you might try putting 
a reflector or director on an oppos- 
ing wall in another room. With a 
matching network you should be 
able to work the low bands with a 
shortened antenna. It would also 
make a great “longwire” for the SWL 
who is apartment bound. Even though 
the adage “the higher the better’ still 
applies, if you live on the 29th floor 
of a 30-story apartment house, the 
working difference between crown 
molding and baseboard mounting 


will be minimal. And, it will be bet- 
ter hidden on the baseboard. Win- 
dow foil is especially good for seal- 
ing RF leaks in a home-brew chas- 
sis. And I have found that a folded 
dipole of foil hidden on the back of 
a dresser makes a fantastic antenna 
for commercial FM reception. 
Dipoles can never compete with 
four-element quads up 75 feet, and 
indoor dipoles even less. But for 
the ham living in the canyons of the 
big city an indoor foil antenna can 
be the answer to never getting on at 


all. 


Reprinted from the February 1976 
issue of 73 Amateur Radio. 
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(ALL NEW— 
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SPECIALS 
10% Off All* 


Cellular and 
Battery Packs 


CELLULAR 
MITSUBISHI $50.00 
NEC $45.00 
NOVATEL $45.00 
PANASONIC $45.00 
Bag Phone Kits 


MOTOROLA 
“FLIP” $60.00 


*ALL BATTERY PACKS—GUARANTEED TO HAVE THE ADVERTISED CAPACITY 


 BATTERY-TECH, INC. 
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ALINCO 


16N 7.2V 750mah $35.00 
18N 12V 600 mah $45.00 


YAESU 


FNB 25 7.2V 600 mah 
FNB 26 7.2V 1000 mah 
FNB 26A 9.6V 800 mah 
FNB.27 12V 600 mah 
FNB 27S 12V 800 mah 
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Jvc 


PANASONIC 
PVBP80/88 12v 2.3 amps* 
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NP22 
NP55/77 2400 mah 
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$36.00 


$39.00 


VISA 


A Portable 40 Meter Helical Dipole 


by Fred Peerenboom KE8TQ 


“T don’t care what kind of wires 
you string up, as long as no perma- 
nent towers are built. And don’t in- 
terfere with my television or satel- 
lite dish,” my landlord said when I 
asked him if I could construct some 
antennas around the duplex we share. 

I took care of 10 through 20 me- 
ters with a partially concealed mast 
behind the garage, topped with a five- 
band (no radials) vertical. But, how 
about 40 meters? A lot of my friends 
hang out there during the day on some 
informal nets. A full-size 40 meter 
dipole needs over 66 feet of hori- 
zontal space. That’s 66 feet of clear 
space I don’t have on this city lot. 
The verticals on the market that cov- 
er 40 meters and don’t require radi- 
als will poke a hole in your wallet 
and end your spouse’s patience with 
your spending habits. 

In the past I have tried a lot of oth- 
er restricted space antennas, but most 
of them failed to perform adequate- 
ly. Some failed because of incorrect 
information, but the main reason 
hinged on all the aluminum siding 
on the duplex. After giving it much 
thought, I finally decided to construct 
a helical dipole. Short (only 1/10- 
wavelength long), light, and quite 
portable, as well as relatively inex- 
pensive, it embodied the features I 
was looking for. 


Construction 


The heart of the antenna is a pair 
of low cost metal Slinky® toys avail- 
able from most toy stores. The coil, 
when stretched out to 15 feet, just 
happens to be electrically equivalent 
to a half-wave 40 meter dipole. Take 
two of them, stretch each one out 
about 7-1/2 feet, feed them in the 
center with 50-ohm coaxial cable 
and, “Voila!” you have a half-wave 
helical dipole for 40 meters. 

Supporting the coils without putting 
up permanent masts was equally sim- 
ple. Common PVC pipe turned out 
to be just the ticket. It’s lightweight, 
easy to work with, and readily avail- 
able in hardware and do-it-yourself 
stores. There is an added bonus to 
using PVC: The fittings available for 
the pipe make assembly and disas- 
sembly of the antenna quick and easy. 

The PVC pipe comes in 10-foot 
sections so you will need a hacksaw 
or other fine-toothed saw to cut it. I 
also find it a good idea to use a medi- 
um file or piece of sandpaper to de- 
burr the pipe after cutting it to make 
assembly easier. The only other nec- 
essary tools can be found around the 
house or garage. You can glue a few 
of the sections together (see Figure 
1 for details), so get a good-grade 
cleaner and glue at the store when 
you get the PVC pipe. 

Start by cutting two 8-foot-long 
pieces of pipe for the horizontal sup- 
ports. De-burr the ends and glue a 
90-degree elbow to the outer end of 
each section. The elbows will be 
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where the vertical support masts, al- 
so constructed of PVC pipe, will con- 
nect. Make sure you do not have any 
burrs on the two 8-foot sections; the 
coils must slide freely on them with- 
out catching, since this is how you 
tune the antenna. 

The center connector is made from 
a “Tee” fitting. On my antenna I cut 
a 7-inch piece of scrap PVC pipe and 
glued it into the lower fitting of the 
Tee. I then strapped my 1:1 balun to 
it with plastic wire ties. The balun 
makes a convenient way to anchor the 
popular toy’s coils at the center, and 
it keeps the TVI down to a minimum. 


Slip a coil over each side of the 
horizontal supports and push the in- 
ner ends of the pipes into the center 
connector, but don’t glue them. This 
will be the disassembly point when 
you take the antenna down! Now 
strap your balun to the center con- 
nector and, using two 1/4" electri- 
cian’s split bolts, connect the inner 
ends of the coils to the balun’s an- 
tenna connecting points. You will 
need the split bolts as you cannot sol- 
der to the coils. The split bolts have 
proven to be trouble-free connec- 
tions in my system. Tie lengths of 
light nylon cord to the outer ends of 


Pipe Length To Suit 
Use 1-1/2" White PVC 


<q—-_-———- Coil 


eS 4 


the coils. These will be your “tuning 
devices” when the antenna is up in 
the air, so make sure they are long 
enough to be reached from the ground. 
Now, push an upright leg into each 
of the 90-degree elbows at the out- 
er ends of the cross pieces, but don’t 
glue them! If you are not using a 
balun, just anchor the two coils about 
three inches apart in the center of the 
horizontal assembly with a couple 
of 1/4" bolts through the support 
pipes that have been joined with a 
standard coupling. 

You can make the upright masts 
any length that is appropriate for 


RG 8U or 
Mini 8X 
To Station 


Figure 1. Complete 40 meter helical dipole. 


, e 


Coil ——_—_—__ 


Attach with 
Electrician's 


Split Bolts 


Figure 2. Balun details. 


your location. Here at my QTH 
I have a second-story deck that is 
10 feet above ground, so I made 
my two support legs 15 feet long. 
The antenna height of about 25 feet 
gives me the fairly high angle of ra- 
diation which I need for the short- 
to-medium-range coverage that I 
desire. Your best bet is to tailor the 
antenna height to your needs. The 
higher you put your antenna, the low- 
er your skip angle will be, and the 


longer your transmitting range. The — 


important thing to remember is: If 
it works, use it. Just try to keep the 
antenna as far away from any large 


Glue OK 


ra 


‘ 


1/4" Bolts 


Coax To Statio 


Allgator Clips 
Clip To Coils 
At Center 


Figure 3. Central section of the non-balun version. 


mass of metal, such as aluminum 
siding, as you can. 


Raising the Antenna 


Before you raise the assembly you 
will want to drill a 1/4" hole through 
each vertical support leg near the top 
for the nylon tuning cords to pass 
through. 

If you have one, you can set the 
approximate length of the coils with 
a noise bridge. Connect the noise 
bridge directly to the input of the 
balun with a double male adapter. If 
you are not using a balun, make up 
a 6"-long jumper out of RG-58/U ca- 
ble, with alligator clips on one end 
and a PL-259 connector on the oth- 
er, to connect to the coils. Next, at- 
tach the noise bridge receiver port 
to your receiver with a length of coax 
and set the bridge controls to 50 ohms 
resistive and 0 ohms reactive. Tune 


Like the 40M4L 


OR 


2MQLOOP 


7) 


OR how about 


your receiver to your working fre- 
quency and adjust the length of both 
coils equally to get a deep null in the 
noise on the receiver. When you find 
that point, mark the horizontal sup- 
port with electrical tape for future 
reference. 

If you do not have a noise bridge, 
stretch each coil out 7-1/2 feet and 
mark those spots for your starting 
points. 

Now, connect the feedline from 
your rig and you are ready to raise 
the assembly up in the air. If you are 
not using a balun at the antenna feed- 
point, the best way to connect the 
feedline will be with alligator clips 
soldered to the center conductor and 
outer shield of your coaxial cable. 
Then just clip the center conductor 
to one coil and the shield to the oth- 
er. 

I usually get help to steady the as- 
sembly while I strap the support legs 


the 15M6 
: OR 


to the deck rail with strong cords. I 
haven’t had the antenna blow over 
yet, but if you live in a windy area, 
you may want to add a few guys of 
nylon line to steady the unit. 

It’s now time for the smoke test. 
Apply just enough RF power from 
your rig to the antenna to get a read- 
ing on your SWR meter. Use the ny- 
lon cords that you tied to the coils 
and ran through the holes in the ver- 
tical legs to shorten or lengthen the 
coils to fine tune the antenna, being 
certain that you keep both coils the 
same length. 

Because of the short physical length 
of this antenna, you will find the band 
width to be quite narrow; also, the 
location of your antenna and the 
height above the ground have a ma- 
jor effect on its tuning. Because of 
this I tuned the antenna across a se- 
ries of frequencies 50 kHz apart and 
marked each point with colored elec- 
trical tape on the bottom of the hor- 
izontal support pipes where I can see 
it when the antenna is up in the air. 
Now when I make any major change 
in frequency, I can quickly adjust the 
coils to the proper mark for tuning. 

Although I don’t have a full-size 
40 meter dipole to compare my he- 
lical version to, its performance speaks 
for itself. It does the job I want with 
only 100 watts output from my trans- 
mitter, the balun at the feedpoint 
keeps the TVI down, and the land- 
lord is happy because it isn’t per- 
manent. What more could a ham ask 
for except, possibly, a new “Super 
Bells And Whistles 9000” rig to go 
with it? 

Since I’ve constructed the 40 me- 
ter antenna, my thoughts have strayed 
to making an 80 meter version. All 
I’d need are a few more of the kid’s 
toys and some more PVC pipe. The 
possibilities are endless. 


222-7EZ 


The Theodore Roosevelt 


Amateur Radio Club 
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Photo A. The Hope Christian Academy amateur radio class. 


We need to get more kids involved 
with amateur radio. With that inspi- 
ration, Steve Allar NOELA of Beu- 
lah, North Dakota, sent us photos 
and a description of what they are 
doing in that part of North Dakota. 

Their club is called the Theodore 
Roosevelt Amateur Radio Club, based 
in Dickinson, North Dakota. At one 
club meeting, the Kenwood Kids 
Program was brought up. They all 
thought this was a very good idea so 
one member, Doug Roise AA@CV, 
approached the Hope Christian Acade- 
my in Dickinson about starting a 
class. The school was receptive, and 
a class was formed. The class con- 
sists of grades 4 through 6. The kids’ 
are from 10 to 12 years old. Their 
teacher is Karen Landblom. There 
are 12 students. 

Doug AA@CYV teaches the kids 
about amateur radio with the Now 
You're Talking books. He is assist- 
ed by his sons, Peter NOLZO and 
Andrew N@LZN. He comes to the 
classroom for 45 minutes each day, 
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BUT DON'T FORGET THE GREAT 


ONES THAT STILL BREATH FIRE ON 


THE BANDS! 
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Photo B. Doug Roise AA@CV 
teaching his class. 


Monday through Friday. At the ses- 
sion shown in the photos, Doug was 
teaching the students “Rules and 
Regulations,” and also conducting 
some CW practice. 

The kids seem to be enjoying them- 
selves and learning, too. The club 
hopes to turn out a dozen new hams 
at the conclusion of the class (they 
have a tentative testing date of March 
21). The club wishes them all suc- 
cess, and would like to thank the 
Kenwood Corporation for their 
Kenwood Kids Program. 


And remember we 


can help with the 
phasing harnesses, 
power dividers, H 


frames and of 


course AZ and EL 


rotators! 
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Mike Bryce, 2225 Maytlower NW, Massillon. Ohio 44647 


Since there are only so many 
ways to produce an RF signal, many 
companies started to add increas- 
ingly more operating features to 
their equipment. The so-called “‘ra- 
dio of the month” is nothing more 
than a manufacturer’s basic rig— 
but with a new knob controlling a 
new feature. 

However, in the past year or so, 
there seems to be a new buzzword 
flying about. It’s called Digital Sig- 
nal Processing, or DSP. One could 
very easily fill an entire issue of 
Radio Fun describing Digital Sig- 
nal Processing. Let me try to re- 
duce the overhead to some very 
simple terms. 


Digital Signal Processing 


Digital Signal Processing is a 
very new kid on the block. A spe- 
cial function microprocessor is the 
brain behind Digital Signal Pro- 


radio 


cessing. A common Digital Signal 
Processor or CPU is the 
TMS320C10. The TMS320C10 
operates at 20 MHz and is capable 
of processing of five million in- 
structions per second (MIPS). The 
TMS320C10 has two separate mem- 
ories: one for the program and the 
other for signal data. The programs 
(usually two or three) are held in 
an extemal PROM or Programmable 
Read-Only Memory. Someone 
writes the proper code (it’s called 
software and when the software is 
burned into a PROM it is now 
known as firmware) and then burns 
a PROM with a computer with the 
proper interface. By changing the 
firmware by way of the PROM you 
can change the function of the DSP 
processor. 

Most of the DSP circuits today 
deal with audio filters. In particu- 
lar, the application of DSP works 
best on multiple automatic notch 
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filters and nonlinear CW filters. 
Automatic SSB fine-tuning as well 
as audio processing for RTTY/AM- 
TOR and HF packet is also with- 
in DSP programming. 

In the past, if you wanted to elim- 
inate a tuner-upper or other CW 
QRM, you did so with an analog 
circuit. You could use op amps, 
LC networks, RC networks and 
other audio cut-off circuits. With 
DSP, the use of a microprocessor 
gives an almost perfect bandpass 
filter frequency response. That’s 
something really hard to do using 
even the best op amps and high 
quality components with an ana- 
log circuit. But the real beauty of 
DSP is the ability to change the 
frequency cut-off or bandpass 
frequency response by simply 
changing the firmware. To change 
the cut-off frequency of an analog 
audio filter requires changing out 
individual components. 


Here’s an example to show how 
DSP and an analog circuit compare. 
Let’s say we’re on 40 meter SSB. 
It’s getting late and the broadcast 
stations are coming on. If you’re in 
a QSO with someone and HCJB 
comes online, the heterodyne from 
the two signals will make for dif- 
ficult copy. Most of the rigs pro- 
duced today have an audio notch 
filter built in. Some of these filters 
have very steep skirts and have a 
notch depth of between 40 and 60 
dB down. Careful tuning of the 
notch control will eliminate (or 
greatly reduce) the interference, al- 
lowing you to continue with the 
QSO. Now, provided neither one 
of you moves, HCJB will stay in 
the notch filter and all will be right 
with the world. But, what happens 
if you change frequency—even just 
a few cycles? Well, the notch con- 
trol will have to be re-adjusted to 
reject the heterodyne again. What 
happens if a second (or third) broad- 
cast station comes up? Our notch 
control can only do one signal at a 
time! So more than likely it’s QRT 
for the evening without a DSP au- 
dio processor inside your rig. 

But what makes me madder than 
Jim Bowie with a dull knife is the 
“shoosher.”’ A shoosher is some- 
one sweeping a transmitted carri- 
er band back and forth across the 
passband of your receiver. They 
are almost impossible for an ana- 
log notch filter to eliminate. It’s 
impossible to manually track such 


a carrier with a hand-tuned audio 

or IF notch filter. They’re too fast 

to catch and keep tuned. A DSP 

automatic notch filter can easily 

handle the shoosher and make life” 
easier on 40 meters. Depending on 

the firmware and the DSP unit, 

some are able to handle several 

shooshers and carriers at the same 

time. 

So, if all of this DSP stuff is so 
great, why have we seen so little 
of it? Well, price is one reason; an- _ 
other is that it’s new. New things 
scare people. High-speed CPU chips 
are being made cheaper all the time. 
The cost of digital signal process- 
ing has dropped to the point where 
it is competitive with analog tech- 
niques. 

There are some drawbacks to - 
DSP, too. For one thing, a CPU 
running at 20 MHz generates all 
kinds of EMI (Electrical Magnet- 
ic Interference). Keeping EMI out 
of a very sensitive front end of a 
radio is quite an engineering task. 
It’s bad enough to have phase noise 
on top of a signal you’re trying to 
copy, let alone adding extra signals 
from the circuit trying to pull the 
station out! 

Should your new radio have DSP? 
Yes! The future is here. Like the 
built-in antenna tuners, built-in 
DSP will give you a lot of perfor- 
mance for the money. It’s also cheap- 
er to buy a rig with DSP already 
inside than to add it later. 

Continued on page 27 


"Our products speek... for themselves" 


Are You Fed Up 


Fed up with political waffling? The deficit? Crime? Drugs? Our crooked Congress? Welfare? Our 
rotten education system? It’s time for creative solutions to New Hampshire’s recession and the mess 
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New Hampshire entrepreneur Wayne Green — pioneer of a high-tech magazine empire, computer 
industry legend, champion of the independent music recording movement, and most recently an active 
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member of the Economic Development Commission — is sick of hearing about our problems. Sick of 
it. What about solutions? 

In his new 380-page book, Declare War, Wayne Green spells out in detail how to approach our 
problems ... and solve them logically, without raising taxes. 

Declare War is must reading for anyone who understands that America is going nowhere. You 
might not agree with all of his proposals, but he brings to the table a clear headed way to approach our 
problems with logic, compassion, and facts — instead of baloney. 
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Pirie nadionnt nda tn issn a an? ee oD His entertaining and insightful message reminds us that solutions are available if we take the high 
For more information, call or write. : : é toad and forget our political baggage. Love his ideas or hate them, Wayne Green offers us a unique 
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way to find solutions. Order your copy of Declare War at your local bookstore, or call 800-234-8458. 
$14.95 (add $2 for shipping and handling.) DWRF9302 
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SUPER QRP TRANSMITTER! 


It’s so easy — It’s ready to go! SRC-10 
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Completely built and tested, extremely high quality. 
« Complete low power CW transmitter 
Up to 2-2% watts RF output 
Excellent keying characteristics 
10-16 VDC operation 
Compact, rugged and easy to operate 
* Superior QRP world-wide, military grade 
Just connect a battery, antenna, key and plug in your 
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delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10' length. 


PC GOES/WEFAX 3.0 is a professional fax reception sys- 
tem for the IBM PC. It includes an AM/FM demodulator, 
software, cassette tutorial and 325 page manaul. Check 
this partial list of our advanced features: 
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Unattended Operation Orbital Predcition 
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The End of Amps 


Let’s finish up our discussion of 
amplifiers. Last time, I mentioned 
that an amplifier’s current could be 
pulled through a transformer instead 
of a resistor. Why do that? 


Waste Not, Want Not 


We saw that it is necessary to have 
a ratio of resistances to accomplish 
voltage amplification; that’s how we 
convert current changes into volt- 
age changes. Once our signal has 
enough voltage, though, we need to 
current-amplify it if we want to drive 
much of a load with it. Certainly, it 
is possible to use a resistor for that, 
too, but it sure is wasteful. Much of 
the amplifier’s power winds up get- 
ting converted to heat in the resis- 
tor instead of being delivered to the 
speaker, antenna or whatever. Is there 
any way to increase the efficiency 
of the circuit? 

There sure is! What if we pull the 
amplifier’s current directly through 
the load? Let’s try it. Let’s put a 
speaker in place of the resistor feed- 
ing the gain element. What happens? 
Hey, it works . .. sort of. You can 
hear something coming from the 
speaker, but it ain’t very loud. And 
the speaker cone is pushed way out. 
And wait a minute, the transistor 
pulling the current through it is get- 
ting awfully hot. Isn’t there supposed 
to be Jess heat this way? 


Matchmaker, Matchmaker 


_ Let’s take a look at why this doesn’t 
work too well. Yes, we are pulling 
all the current through the speaker. 
However, that speaker has only eight 
ohms of resistance! That means that 
the transistor doing the pulling has 
to pull very hard. In other words, the 

speaker isn’t limiting the current 
flow very much, so the transistor 
gets mighty hot because too much 
current is flowing. Also, with such 
low resistance, the ratio of the two 
resistances (the speaker’s and the 
transistor’s) is reversed from the op- 
timum; the transistor’s should be 
able to go both lower and higher, in 
order to pull the current through the 
speaker both high and low, moving 
the cone a significant amount. Here, 
the transistor’s resistance is mostly 
above that of the speaker, so not 
much moves. It’s almost as if the 
speaker were a dead short compared 
to the hundreds of ohms present in 
the transistor. Essentially, the low- 


’. impedance speaker is a poor match 


to the transistor. By the way, the rea- 


the 
tech 
side 


son the cone is distended is because 
DC power is flowing through the 
speaker’s coil, causing it to keep the 
cone pushed out. (Remember, a speak- 
er is just an electromagnet wrapped 
around a permanent magnet.) If you 
reverse the speaker leads, the speak- 
er will stay pulled in. What we re- 
ally want to send to the speaker is a 
changing current representing an 
amplified version of the input sig- 
nal, right? Well, there’s an easy way 
to do that which also cures the mis- 
match problem. Let’s use_a trans- 
former. 


Iron It Out 


A transformer is nothing more 
than two coils of wire wrapped around 
an iron core. Its name is particular- 
ly apt because it really does trans- 
form, or change, the ratio of current 
to voltage from its input to its out- 
put. How? Current flowing through 
the first coil creates a magnetic field 
around the iron core, just as would 
any electromagnet. As that field cuts 
through the windings of the second 
coil, it generates a current in that 
coil. So where’s the magic? 

The trick is that the two coils don’t 
have to be the same length! When 
the power is in the form of magnetism, 
it is “classless.” That is, it consists 
of a single quantity: magnetism of a 
certain strength. It has no specific 
voltage or current equivalent; only 
the total power (current times volt- 
age) is important. If we wind lots of 
wire on the first coil, it will have 
enough resistance to match the am- 
plifier’s transistor. If we then wind 
fewer turns of wire on the second 
coil, its resistance will be optimum 
for the speaker. So, the higher-volt- 
age, lower-current power applied to 
the first coil will be transformed in- 
to a lower-voltage, higher-current 
power source in the second coil, which 
is just what we need to drive an 8- 
ohm speaker. Of course, the total pow- 
er will not be increased, just the form 
in which it is delivered. In other words, 
if we double the current, we halve 
the voltage; the number of watts stays 
the same. If that weren’t true, we 
could use transformers as amplifiers 
themselves! Oh, well, there ain’t no 
free lunch. 


Humanity’s Salvation? 


Hey, if we can generate power 
with a magnetic field, why not just 
take a bunch of permanent magnets 
and wrap coils around them, thus 
ending humanity’s energy crisis once 
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and for all? Unfortunately, it is on- 
ly the changes in the field which 
make power in the coil. In effect, the 
magnetism is a kind of catalyst. If 
you move the magnet, the changing 
field will create power, and that’s 
exactly what electric generators do 
when they spin the coil in a mag- 
netic field. But it takes more power 
to turn the generator than you get 
out of it (because no process is per- 
fectly efficient; there are always loss- 
es), so there goes perpetual motion. 
In fact, the lower the resistance of 
the load you connect to the coil, and 
thus the more current you are draw- 
ing, the harder it becomes to turn the 
generator! Too bad, but we didn’t 
get to write the laws of physics. 


The Last Trick 


Oops, I promised that the trans- 
former also would cure the problem 
of the speaker cone’s being pushed 
out or pulled in all the time. Well, 
just as in the generator example, the 
constant DC power being pulled 
through the first coil does not get 
transferred to the second coil. Only 
the changes in it, which correspond 
to our signal, make power in the sec- 
ond coil. Obviously, the bigger those 
changes, the more power gets to the 
speaker. And, with the DC blocked, 
the cone moves back and forth, just 
as it should. By the way, the first coil 
is called the primary and the second 
coil is called the secondary. Those 
terms are relative, though; whichev- 
er coil you connect to the power 
source is the primary and the one 
connected to the load is the secondary. 


OTL 


It is possible to match an 8-ohm 
speaker directly to an amplifier with- 
out using a transformer. It requires 
a particular type of design, though, 
in order to make the amplifier’s re- 
sistance low enough. In this case, 
the DC power is not pulled directly 
through the speaker. Instead, the 
speaker is connected across (in par- 
allel with) the amplifier at its output 
point. Such a design is called OTL, 
or Output TransformerLess. Most 
of today’s stereo amplifiers work 
that way, because transformers have 
certain characteristics which inter- 
fere with pure sound reproduction. 
Also, the transformers are heavy and 
expensive. 


RF 


Getting power to an antenna is 


_ are describing refer to how 


much the same. Obviously, you can’t 
pull power through an antenna be- 
cause there is no DC path. But, you 
can apply it either through a trans- 
former or directly from an amplifi- 
er which is designed to match it. 
Most commercial HF rigs take the 
transformer approach. Luckily, trans- 
formers designed for such high fre- 
quencies can be much smaller and 
lighter than those used for audio. 
Most VHF radios, however, do not 
use transformers because it is tricky 
to design a transformer 
with low losses at those 
frequencies. They use an 
OTL approach similar to 
the one used for stereo 
amps. 


Try It 


The specifics of de- 
signing various kinds of 
amplifiers are beyond what 
we can cover here. If you 
want to learn more, 
though, get some parts and 
try making some small au- 
dio amps. The best place 
to start is with an LM-386 
chip. This 8-pin IC can be 
had for next to nothing at 
Radio Shack. It is an OTL 
design which couples the 
speaker with a capacitor 
to block the DC. Get one 
and fool with it; you’ll 
have lots of fun. And, 
when you’re done, you 
will have a nice little amp 
you can use in all kinds 
of receiver projects. Al- 
so, if you get some pro- 
ject magazines or book- 
lets, you will probably find 
the diagrams for some sim- 
ple non-IC amplifiers. 
Those will give you a bet- 
ter insight into the work- 
ings of real, practical am- 
plifier circuits. 

Now, let’s look at a 
letter: 


Dear Tech Side, 

I have two batteries 
for my 2 meter HT. One 
is for 3 watts and the 
other is for 5 watts and 
is much bigger. But they 
last about the same time 
before needing to be 
recharged. couldn’t the 

bigger one last longer? 
Signed, 
Bigger is Better? 


Dear Bigger, 
The wattage ratings you 


much power the battery 
will make the radio put 
out when you are trans- 
mitting. The 5-watt bat- 
tery has a higher voltage 
than the 3-watt one, and 
that makes the transmit- 
ter work harder and put 
out more power. But, it’s 
the amount of current, not 
voltage, stored in each bat- 
tery that determines how 
long it will last. If your 
radio draws, say, 500 mil- 
liamps, a 500-milliamp- 
hour battery will last one 


hour, and a 1,000-milliamp-hour 
battery will last two hours, regard- 
less of its voltage, and regardless 
of how much power your trans- 
mitter is producing. In fact, most 
radios draw more current when putting 
out higher power, so they consume 
the higher-voltage batteries even 
faster. 

Well, folks, that about does it for 
this month and our discussion of am- 
plifiers. Next month, something new! 
73 until then from KB1IUM. By 
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Antenna Patterns and 
Reciprocity 


Standard wisdom tells us that the 
dipole antenna has a “figure-eight” 
radiation pattern. Right? Yes, but 
it’s also wrong. We tend to see an- 
tenna patterns from one viewpoint 
only, and that is usually from the 
plain-view perspective. That is, the 
antenna pattern considered is the az- 
imuthal pattern. On the dipole, the 
figure-eight pattern is the azimuthal 
pattern. But the azimuthal pattern is 
not the full extent of it, for antenna 
patterns are three-dimensional. 

Standard wisdom also tells us that 
a vertical antenna “radiates equally 
well in all directions.” Sure, in the 
horizontal or azimuthal extent, but 
in the vertical extent there is a dis- 
tinct directivity in the antenna’s ra- 
diation pattern. 

Figure 1 shows the pattern for a 
vertical radiator in free space. This 
figure is adopted from a U.S. Army 
Korean War vintage radio training 
manual, which seems to do a better 
job of describing the situation than 
many modern ham publications. In 
the lower left is the three-dimen- 
sional pattern, which resembles a 
“doughnut” or “torous” shape. It 
has a depression in the center above 
the radiator, which represents the 
null region in the vertical direction. 
This figure shows two sectioned 
views: one taken horizontally through 
the torous; the other taken verti- 
cally. 

Antenna patterns for each section 
are also graphed. The horizontal or 
azimuthal pattern is the omnidirec- 
tional pattern normally considered 
for vertical radiators. The vertical 
pattern, or elevation extent, shows 
a variation in the pattern, with a lobe 


antennas, 


etc. 


in each direction and a null straight 
up. 

Real antennas will vary somewhat 
from the patterns shown here for a 
variety of reasons. When a vertical 
is placed near the ground, only the 
top half of the vertical extent pat- 
tern is available. Also, when the an- 
tenna is other than A/4, the maxi- 
ma on the vertical pattern will be 
different than for the 4/4 case. The 
angle of radiation, which is the an- 
gle that the maxima makes with the 
earth’s surface, or at least a line tan- 
gent to the earth’s surface, serious- 
ly affects where in the universe the 
signal goes. 

We can get a partial, but reason- 
ably complete, view of the antenna 
pattern by considering the azimuthal 
pattern and at least one elevation 
cut. It is not generally necessary in 
amateur radio circles to graph the 
entire pattern. However, in profes- 
sional engineering circles it is 
usually necessary to take a look at 
a number of different cuts. 


Antenna Reciprocity 


The Law of Reciprocity (apart 
from its New Age connotations) con- 
cerning antennas is real simple: An- 
tennas operate the same in both re- 
ceive and transmit modes. In other 
words, the pattern for the antenna 
in receive is identical to the pattern 
on transmit. This law is one of the 
Articles of Religion amongst an- 
tenna gurus. Every time someone 
claims to have invented a nonre- 
ciprocal antenna a flaw is found in 
either their measurements or logic. 
Reciprocity still reigns. 

From time to time, a different 
attack on antenna reciprocity is 
seen. The argument is made that 
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ionospheric communications, which 
is the means by which “skip” 
communication occurs in the HF 
region, alters the pattern. A well- 
known phenomenon is the bending 
of electromagnetic wave propa- 
gation direction when in the pres- 
ence of an ionized medium and 
a magnetic field. These conditions 
are found in the earth’s atmosphere. 
A supposedly corroborating argu- 


SOLID 
PATTERN 


ment is the well-known phenomenon 
seen on the East Coast of the U.S.A. 
On some afternoons, especially on 
40 meters, we can hear European 
amateur stations but can’t work them. 
Obviously, say the critics, the an- 
tenna is nonreciprocal . . . it works 
differently on transmit than receive, 
otherwise the Europeans would an- 
swer us. Apart from the possibility 
that the Eurohams might be ignor- 
ing us (not really, but there are a 
lot of W/K/N hams), that argument 
seems reasonable. However, it falls 
of its own weight. The system of 
antenna plus propagation medium 
is nonreciprocal but the antenna 
is not. If that same antenna were 
scaled up to VHF, where the phe- 
nomenon does not occur, or tested 
at the same 40 meter frequency in 
a huge anechoic (without any echo) 
chamber antenna range, reciproci- 
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PLANE 
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(INSIDE) 


VERTICAL 
PLANE 


ty would be seen to hold true. The 
fact that the medium is nonlinear in 
no way implies nonreciprocity of 
the antenna. 


Your Inputs Solicited . .. 


We’ ve been running this column 
for a few months now, and I would 
like to hear from readers. Com- 
plaints and criticism are always 
welcome (unless you wrap them 
in a brickbat), but more important- 
ly I want to know the topics that 
would interest you. Write to me at 
P.O. Box 1099, Falls Church VA 
22041. Please don’t call, though. 
My schedule is tight, and I rarely 
have time to rag-chew on the land- 
line. Recently, a couple of fellows 
have called me and gotten real rude 
when I told them I could not talk 
to them at the time. 


VERTICAL 


Figure 1. All-dimensional radiation pattern for a typical /2 vertical radiator in free space. 
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Antenna Patterns and 
Reciprocity 


Standard wisdom tells us that the 
dipole antenna has a “figure-eight” 
radiation pattern. Right? Yes, but 
it’s also wrong. We tend to see an- 
tenna patterns from one viewpoint 
only, and that is usually from the 
plain-view perspective. That is, the 
antenna pattern considered is the az- 
imuthal pattern. On the dipole, the 
figure-eight pattern is the azimuthal 
pattern. But the azimuthal pattern is 
not the full extent of it, for antenna 
patterns are three-dimensional. 

Standard wisdom also tells us that 
a vertical antenna “radiates equally 
well in all directions.” Sure, in the 
horizontal or azimuthal extent, but 
in the vertical extent there is a dis- 
tinct directivity in the antenna’s ra- 
diation pattern. 

Figure 1 shows the pattern for a 
vertical radiator in free space. This 
figure is adopted from a U.S. Army 
Korean War vintage radio training 
manual, which seems to do a better 
job of describing the situation than 
many modern ham publications. In 
the lower left is the three-dimen- 
sional pattern, which resembles a 
“doughnut” or “torous” shape. It 
has a depression in the center above 
the radiator, which represents the 
null region in the vertical direction. 
This figure shows two sectioned 
views: one taken horizontally through 
the torous; the other taken verti- 
cally. 

Antenna patterns for each section 
are also graphed. The horizontal or 
azimuthal pattern is the omnidirec- 
tional pattern normally considered 
for vertical radiators. The vertical 
pattern, or elevation extent, shows 
a variation in the pattern, with a lobe 
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in each direction and a null straight 
up. 

Real antennas will vary somewhat 
from the patterns shown here for a 
variety of reasons. When a vertical 
is placed near the ground, only the 
top half of the vertical extent pat- 
tern is available. Also, when the an- 
tenna is other than A/4, the maxi- 
ma on the vertical pattern will be 
different than for the 4/4 case. The 
angle of radiation, which is the an- 
gle that the maxima makes with the 
earth’s surface, or at least a line tan- 
gent to the earth’s surface, serious- 
ly affects where in the universe the 
signal goes. 

We can get a partial, but reason- 
ably complete, view of the antenna 
pattern by considering the azimuthal 
pattern and at least one elevation 
cut. It is not generally necessary in 
amateur radio circles to graph the 
entire pattern. However, in profes- 
sional engineering circles it is 
usually necessary to take a look at 
a number of different cuts. 


Antenna Reciprocity 


The Law of Reciprocity (apart 
from its New Age connotations) con- 
cerning antennas is real simple: An- 
tennas operate the same in both re- 
ceive and transmit modes. In other 
words, the pattern for the antenna 
in receive is identical to the pattern 
on transmit. This law is one of the 
Articles of Religion amongst an- 
tenna gurus. Every time someone 
claims to have invented a nonre- 
ciprocal antenna a flaw is found in 
either their measurements or logic. 
Reciprocity still reigns. 

From time to time, a different 
attack on antenna reciprocity is 
seen. The argument is made that 
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ionospheric communications, which 
is the means by which “skip” 
communication occurs in the HF 
region, alters the pattern. A well- 
known phenomenon is the bending 
of electromagnetic wave propa- 
gation direction when in the pres- 
ence of an ionized medium and 
a magnetic field. These conditions 
are found in the earth’s atmosphere. 
A supposedly corroborating argu- 
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ment is the well-known phenomenon 
seen on the East Coast of the U.S.A. 
On some afternoons, especially on 
40 meters, we can hear European 
amateur stations but can’t work them. 
Obviously, say the critics, the an- 
tenna is nonreciprocal . . . it works 
differently on transmit than receive, 
otherwise the Europeans would an- 
swer us. Apart from the possibility 
that the Eurohams might be ignor- 
ing us (not really, but there are a 
lot of W/K/N hams), that argument 
seems reasonable. However, it falls 
of its own weight. The system of 
antenna plus propagation medium 
is nonreciprocal but the antenna 
is not. If that same antenna were 
scaled up to VHF, where the phe- 
nomenon does not occur, or tested 
at the same 40 meter frequency in 
a huge anechoic (without any echo) 
chamber antenna range, reciproci- 
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ty would be seen to hold true. The 
fact that the medium is nonlinear in 
no way implies nonreciprocity of 
the antenna. 2 


Your Inputs Solicited... 


We’ ve been running this column 
for a few months now, and I would 
like to hear from readers. Com- 
plaints and criticism are always 
welcome (unless you wrap them 
in a brickbat), but more important- 
ly I want to know the topics that 
would interest you. Write to me at 
P.O. Box 1099, Falls Church VA 
22041. Please don’t call, though. 
My schedule is tight, and I rarely 
have time to rag-chew on the land- 
line. Recently, a couple of fellows 
have called me and gotten real rude 
when I told them I could not talk 
to them at the time. RF 
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Figure 1. All-dimensional radiation pattern for a typical 4/2 vertical radiator in free space. 
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eo @ ®@ nuts? 


I'm shocked! I'm outraged! I'm beside myself and I'm flabbergasted! 


You mean to tell me that Radio Fun has been around fora whole year, and you still haven't 
subscribed? 


Even though you're aware that Radio Fun is the only amateur radio magazine devoted to 
the newcomer? Even though we pack every issue of Radio Fun with easy construction projects, 
interesting news, great reviews of new and vintage gear . . . not to mention our columnists, 
who are devoted to helping you learn more about, and have more fun with, amateur radio? 


OK. We'll just forget your past indiscretions and start fresh. We'll send you 12 issues of 
Radio Fun for the amazingly generous price of $12.97. Hey ... that's almost 1/2 offthe cover 
price! Just use the convenient postcard attached to the center of this magazine, or you can 


é é sf 2 call toll free, 1-800-257-2346, and charge your subscription. Either way, let's get this taken 
Our founder, Wayne Green W2NSD, care of. 
Bite eet 1 year of Radio Fun for only $12.97! Call 1-800-257-2346. 
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Fun With Magnetism 


If you’re a teacher or volunteer 
instructor of ham radio you already 
know the value of providing lots of 
hands-on excitement for your stu- 
dents so that their learning experi- 
ences can be optimized. If you are 
a student in a formal school setting 
or an attendee in an evening license 
class, you might enjoy bringing in 
some fun ideas to share with your 
class. We all learn better when we’re 
involved, active participants in our 
own learning process. When I in- 
troduce any new unit to my 6th, 7th, 
and 8th grade ham radio classes, I 
do my homework first. 

At the beginning of each term we 
learn about magnetism and elec- 
tricity. The materials and experi- 
ments that I’ll share with you can 
be adapted to any age group. Since 
the backgrounds and abilities of ev- 
ery Class are different, it is the teach- 
er’s responsibility to make sure that 
the lesson will be relevant and com- 
prehensible to the particular group 
he or she is working with. 

Historically, our knowledge of 
magnetism and our knowledge of 
electricity are two separate streams, 
originating in antiquity and merg- 
ing near the beginning of the last 
century. In nature, however, mag- 
netism and electricity are intimate- 
ly related forms of energy, each one 
capable of producing the other. 

The phenomenon of magnetism 
has been known for centuries. The 
fact that certain kinds of iron or iron 
ore had the power to attract other 
bits of material containing iron must 
have been known in ancient Greece. 
The name “magnet” probably comes 
from Magnesia, a province in north- 
ern Greece where large deposits of 
magnetic ore were found. Magnets 
became an important instrument in 
navigation when it was discovered 
that if one was suspended so that it 
could turn freely it would swing in- 
to a north-south position; thus, the 
magnet becomes a compass. Some 
legends ascribe this knowledge to 
the ancient Chinese. Over one thou- 
sand years ago they presumably 
were using magnets as compasses. 
In the writings of Hebrews, Greeks 
and Romans, the magnet is often re- 
ferred to as a “lodestone,” meaning 
“Jeading-stone” or “‘directing-stone.” 

The classroom teacher can have 
some of the youngsters research the 
significance of this discovery from 
a historical perspective, while an- 
other group presents its findings 
from a scientific viewpoint. When 
the 6th graders at my school study 
about Columbus and the discovery 
of the New World, they are able to 
add enrichment activities and in- 
teresting follow-up projects to their 
social studies classes by pointing 


what's 
next? 


out how the invention of the com- 
pass made it possible for men to 
venture out into the great unknown— 
the oceans of the world. I always 
try to coordinate my lessons with 
the social studies and science teach- 
ers. Ham-radio-related curriculum 
can provide highly motivational 
material for other subject areas. 


The “Anti-Gravity 
Machine” 


One of the experiments the kids 
have a lot of fun with is construct- 
ing an “Anti-Gravity Machine.” The 
materials you’ll need are a drinking 
glass, a magnet, some tape, a paper 
clip, and about a foot of thread. Set 
the magnet across the top of the glass 
so that one end extends over the rim. 
Tie the thread to the clip and stick 
it to the magnet. Tape the thread to 
the table and begin pulling the thread 
gradually through the tape until 
you’ve pulled the clip off the mag- 
net. Keep pulling until the clip is an 
inch or so from the magnet. Stick 
the tape down extra hard to keep the 
thread from pulling through any- 


more. 


. Eighth graderss aving fun oing experiments 


by Carole Perry WB2MGP 


Leave the clip there, suspended 
in mid-air, straining on its leash, 
caught in a real-live “tractor beam.” 
This always amazes the kids. As the 
class watches the clip pulling on the 
thread, they should focus on the 
empty space between the clip and 
the magnet. It’s a great classroom 
demonstration on showing that there 
is a force at work. The children, or 
whoever is observing this, will prob- 
ably wonder if the force can be 
blocked. 

Have some inexpensive materi- 
als ready to do some follow-up 
experiments at this time. Put a piece 
of fabric in the space; don’t touch 
either the magnet or the clip. Does 
anything happen? How about a 
piece of plastic? What happens 
with aluminum, glass, a penny, or 
a piece of paper? Have a student 
stick his whole finger in there and 
see what happens. Next, try anoth- 
er paper clip, or a fork. Have a group 
of students record all the obser- 
vations. This leads you to the next 
question: “Why do some things 
cause the clip to drop, and others 
don’t?” 


7 


with a magnet and a glass. 


Photo B. The unit on magnets leads toa discussion about 


the earth’s magnetic poles. 


“Dinnertime Magic” 


John Cassidy’s Explorabook has 
a great “Dinnertime Magic” trick 
that all the children love to perform 
at home. Always remember that 
“fun” is the name of the game. Tell 
the kids to take a magnet and strap 
it with a belt or shoelace to the top 
of their thigh underneath their pants 
or skirt. They’ll also need.a fork and 
a paper clip. Here’s how the “mag- 
ic” goes: 

Wait til everyone is seated around 
the dinner table (wooden, not met- 
al). The student then crosses his legs 
so that the magnet is pressed tight 
against the underside of the table. 
The paper clip should be in a shirt 
pocket. The child then tells his un- 
suspecting family that he has dis- 
covered that he possesses strange 
“new powers.” He has “discovered” 
that he’s been able to bond certain 
metals, one to the other, with a men- 
tally-powered cold fusion process. 
It’s a very lightweight bond, of course, 
and also temporary since it it only 
works during moments of intense 
concentration. The child should of- 
fer to do a demonstration at this time. 

Slowly, he should push the paper 
clip directly over the hidden mag- 
net and gently place the fork on top 
of it. The child should close his eyes, 
moan, take a noisy deep breath, hold 
it, and puff out his cheeks. The “ma- 
gician” should next open his eyes, 
drop the magnetized leg away from 
the table, and very carefully lift the 
fork up. The clip will stick to it. The 
child should stand up and gently 
wave the fork and clip around for 
effect. 

After a few seconds of demon- 
stration, the child should exhale in 
a burst and simultaneously give the 
fork an invisible shake. The clip will 
drop loose. Bang the fork once against 
the table top (this is important) and 
then pass both the fork and clip 
around for inspection. The child 
doesn’t have to worry since it won’t 
work for anyone else. 

Remember that a good magician 
never reveals his tricks. Only the 
youngster will know that by plac- 
ing the fork and clip over the mag- 
net he was able to “convert” them 
into magnets (albeit weak magnets). 
By rapping the fork on the table, the 
child has demagnetized it for ev- 
eryone else. 

There are lots of experiments in 
thousands of textbooks in schools 
across the country. The important 
thing for the teacher to keep in mind 
is that effort put into searching out 
the most exciting and stimulating 
experiments will be well worth it 
when you see eager, learning stu- 
dents in front of you. 

If you would like to share some 
of your best classroom experi- 
ments, either join us on the CQ All 
Schools net on Tuesdays and 
Thursdays at 17:30 UTC on 28.303 
MHz, where school kids and teach- 
ers from all across the country con- 
vene to share experiences, or write 
to me and send photos of your best 
times. 

Please note that any enthusiastic — 
and articulate youngster who is in- 
terested in being interviewed for the 
”93 Dayton Youth Forum should con- 
tact me by phone at (718) 983-1416, 
or by writing to me at P.O. Box 131646, 
Staten Island NY 10314. 
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Packet Operating Practice, 
Revisited 


A few months ago, I talked just a 
little bit about packet radio operat- 
ing practices. Since then I have been 
involved in a discussion with PBBS 
sysops and authors of the popular 
software packages that make the 
PBBS possible. The one thing they 
all seem to agree on is that you—the 
packet user—need to know more 
about operating packet. The frus- 
tration level of these guys is pretty 


_ high, but there are some things that 


you can do to help. The readers of 
this column have a unique opportu- 


_. nity: You are just starting out, so 
you’ve got a chance to start right! 


Underneath all of the computer 
technology, packet is still just an- 


_ other way of communicating by ra- 


dio. As with all other operating modes, 
having, packet operations work as 
designed requires good operating 
practices by everyone sharing the 


- band. Some of the operating prac- 


tices are shared with all other modes— 


and are common sense. Others come 


from the special-nature of the pack- 
et network’s store-and-forward ca- 
pability. To be a good packet radio 
citizen, you need to be aware of these 


Operating rules and practice them in 


your use of packet. 
No-Brainers 


First let’s look at the common- 
sense stuff. These are the kinds of 
things that apply, in one way or an- 
other, to every mode you will ever 
operate in. 


Learn about packet before you 
start. I know it’s tempting to jump 
right in and start transmitting, but re- 
member: A packet station is effec- 
tively under automatic cperation. 
Putting it on the air without having 
at least a little understanding of what 
you should expect it to do is not very 
responsible. You don’t have to get 
an advanced degree in data commu- 
nications; just read through the in- 
troduction in the manual and/or ask 
an experienced ham friend for a run- 
down. This also applies to changing 
TNC parameters from their factory 
default settings. You can really cause 
trouble for everyone on the frequency 
by setting these incorrectly—leave 
them alone unless you are certain 
you know what you are doing. 

NOTE: Please don’t interpret the 
above as an attempt to discourage 
experimentation! Please, experiment; 
but when you do, take precautions 
appropriate to your experiments. For 
example, use a quiet—or empty— 
frequency if you want to play with 


_ the TNC parameters to see what they 


do. Don’t forget to write down the 
original settings so you can restore 


_ them if you get lost. 


Be considerate of others who 
are sharing the frequency. Packet, 
by its nature, requires cooperation. 
Remember this when you make de- 
cisions about the behavior of your 
station. For example, a beacon (an 
automatically repeated transmission 
made by the TNC [Terminal Node 
Controller]) may or may not be ac- 
ceptable in your area. Find out what 
local practice is and try to follow it. 
Sometimes you might reasonably 
differ with the local opinion, but it 
almost never pays to give others a 
hard time. 


Try to pass on the help you got. 
Most likely, one or more other hams 
will help you get started in packet. 
This help can range from talking you 
through your station hook-up to 
loans—or outright gifts—of equip- 
ment. Put some of this energy back 
into ham radio by helping someone 
out when you get a chance. This isn’t 
really a packet thing, particularly, 
but it is a ham thing. 


Special Packet Operating 
Practices 


When it comes to packet, many 
people instantly think of PBBSs 
(Packet Bulletin Board Systems). 
This is not surprising—traffic to and 
from these electronic mailboxes us- 
es most of the network’s available 
bandwidth (capacity). Because the 
packet network is basically a stan- 
dard free-for-all once you get past 
the TNC, the store-and-forward ca- 
pability of packet has grown all by 
itself—as opposed to being built. 
This means that there is a vacuum 
of consensus concerning just how 
one ought to behave when sending 
packet messages. 

In the discussion I mentioned 
above, the one thing that stands out 
as the problem to fix is the address- 
ing of packet messages. This is an 
area where you can really help. While 
sysops sometimes get the idea that 
users address their messages to 
ALL@ALLUS just to bother them, 
this is just not tr'ue—at least most of 
the time. ALL@ALLUS is prob- 
lematic in two ways. If you want to 
make a positive impact on the pack- 
et network, think before addressing, 
and follow the guidelines below. 


Start with local distribution. 
Don’t just send your messages to 
ALL@ALLUS because it’s easier. 
This is the one practice that is real- 
ly clogging the packet network. Think 
about the content of your message— 
it is very likely that you would be 
just as well off sending it to a small- 
er group. For example, if you are 
looking for help with a piece of gear 
and you live in Boston, why not start 
off with a request on your local PBBS? 
It is very likely that you can get an 


computers 
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answer without sending your query 
to the four corners of the earth! If 
you used K1UGM as your home 
BBS, you might try: 


(topic)@K1UGM 


as the destination, where (topic) is 
a good identifier of the content of 
the message. Now, if you don’t get 
an answer at home—expand the dis- 
tribution. The next step might be: 


(topic)\@ALLMA 


to send your question to all of Mas- 
sachusetts. If you still don’t get an 
answer (very unlikely, unless you 
are asking something really esoter- 
ic), then you can widen your distri- 
bution again. 

Use the address and subject line 
to make the content of your message 
clear! The use of ALL in an address 
is just as bad as the use of ALLUS. 
How many messages addressed this 
way do you bother to read? Why 
would you? Thinking for a few sec- 
onds will get you to the realization 
that ALL is almost never appropri- 
ate. Instead, take the six characters 
that you can put into this field and 
do something useful with them. 

For example, let’s say our hypo- 
thetical query above is about a Yae- 
su FT-470. We want to know about 
the power output on 440. There are 
a couple of reasonable ways to send 
this message. First we could use: 


FT-470@K1UGM 


since FT-470 is pretty obviously re- 
ferring to a Yaesu handheld, and any 
Yaesu owners would easily recog- 
nize it. Another reasonable choice 
would be: 


YAESU@K1UGM 


This way, readers interested in 
Yaesu radios would notice and get 
interested. Choosing a good topic is 
just half the battle, though. You’ve 
got to pair it with a good title to get 
the people who can help to read your 
message. In our example, we want 
to know the power output on 440. 
We’ ve got 30 characters to get some- 
one’s interest. This is really not too 
hard. We could use: 


FT-470 Power output on 440? 


with the YAESU@K1UGM and have 
four characters to spare! Or, if we 
had used the first topic (FT-470), a 
simple: 

What is power output on 440? 


would get the same result. 
The WRONG way to do this—all 
too common—is something like: 


ALL@ALLUShandheld power 


You can see why 99.9% of your po- 
tential help would give this message 
a skip or, if they are like me, read it 
to unravel its mystery—then ignore 


it for wasting their time. 


When in doubt, leave it out. In 
general, a good rule to follow. In 
packet this means several things. The 
longer your message, the more traf- 
fic that gets forwarded. Your extra 
100 characters may seem insignifi- 
cant, but you are only one ham; if 
1,000 people figure the same thing, 
look out! This DOES NOT MEAN 
that you should be cryptic, just con- 
cise. Say what you mean without a 
lot of verbiage. You can often elim- 
inate lots of words without losing 
meaning. It helps if you compose 
your messages offline, in a text ed- 
itor or word processor. This way you 
get a chance to think. 

Another candidate for “leave it 
out” is the flaming message. Some 
hams seem to think that they are ap- 
pointed to rid the world of X, where 
X is whatever every other ham is do- 
ing wrong. Resist the temptation to 
become ham radio’s savior—you 
can’t do anything but annoy almost 
everyone else. If you think you see 
a genuine problem, there is nothing 
wrong with composing a thought- 
ful, reasoned message about it and 
what you think might be the solu- 
tion. If you make this interesting to 
read you are helping rather than 
adding to the problem. On the oth- 
er hand, you are likely to get flam- 
ing messages in response, so be pre- 
pared. The flip side of this situation 
is responding to the dingbats who 
don’t really care if they are bugging 
everyone else. If you notice that 
somebody is a bit off, so will ‘most 
everyone else. Let it drop—your re- 
sponse is just likely to fan the flames. 

The last “leave it out” thing I want 
to mention is re-transmission. Many 
(very well-meaning) hams find what 
they think are interesting (and often 
very long!) pieces of data from oth- 
er sources, like landline BBSs and 
books. They then proceed to pass this 
information on to their fellow hams 
as packet bulletins. This is not a good 
idea. It takes up lots of bandwidth 
and disk storage space. Note that this 
is different from answering some- 
one’s request for information. If you 
really can’t resist posting this stuff, 
talk to your local PBBS sysop about 
putting it in his download library. 


Use Your Brain 


I hope that this month’s column 
has started you thinking about how 
you can help make packet radio a 
better place. I can’t possibly put an 
exhaustive list in this small space, 
so I leave you with this thought: Use 
your own common sense to decide 
how to behave on packet. While some 
of this stuff may not be obvious to 
you if you don’t have a background 
in packet radio, as you learn you will 
see opportunities to apply the prin- 
ciples discussed here. I have a lot of 
faith in the ability of new hams to 
help make ham radio an even better 
place—you are, after all, ham ra- 
dio’s future. Have fun and learn. 

You can reach me in several ways: 
via a letter to Radio Fun; at 
NIEWO@NOARY#NOCAL.CA.US 
A.NA (for pleasantries only, no mag- 
azine business); at jsloman@mci- 
mail.com on the Internet (my pre- 
ferred address); or at jsloman on BIX 
and WIX 71221,1143 on CompuServe 
(my least favorite way to get mail). 
73 de NIEWO. 
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Removable Call Signs 
2 1/4" x 8" PLASTIC 


e Your Call Letters or Repeater Freg 

¢ Display Sign on Trunk or Rear Window 
e Magnetic or Suction-Cup Mounted 

_ © Transferable From Car to Car 

’ @ No Call Lettering Remains on Vehicle 


Order -Magnetic or Suction-Mounted 
Version! Select -Black, Blue or Red 
Background! PRICE: $9.95 . . .2/$18. 


New Ham Discounts SASE Brings Info. 


EON 1923 Edward Lane 


Merrick, NY 11566 


Serving Ham Radio Over 12 Years 
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Satellite City. . .Now_ 


Check Us Out 


Warranty Service 
Wf $4 Air charge* 
(| No Card charge 
Extended Hours 


* in Continental 
etpeoUSA 
* under 15 lbs. 


Extended | Phone Hrs. 
8am-8pm C.S.T. 


1-800-426-2891 


IC-P2AT 


President’s 
Special 


TS-450S/AT 
President’s Specials 


Complete Library including: 

ARRL + RSGB + ARTSCI + WSYI 
1-800-426-2891 

METRO: (612) 786-4475 

FAX: (612) 786-6513 
2663 County Rd. 1! 
Mounds View, MN 55112 
Super Minnesota Watts 1-800-279-1503 
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Ramsey Electronics, Inc. 
793 Canning parkway 
Victor NY 14564 

(716) 924-4560 

Fax (716) 924-4555 
Price: $24.95 

Matching Case: $12.95 


Ramsey AA-7 All-Band Active 


Antenna 


So... you’ve never built a kit before, 
but you’d sure like to try it. You’ve tried a 
couple of kits, or maybe tried building some- 
thing from plans in a magazine, but have 
ended up with a modern art sculpture in- 
stead of a working circuit. Maybe you’re 
an old hand at solder-flinging and you’d 
just like a nice, easy, one-evening project 
that would provide you with a useful shack 
accessory. The Ramsey AA-7 Active An- 
tenna kit will please all of you described 
above, and then some. 

Let me admit at the outset that Iam per- 
haps the world’s worst kit builder. My sol- 


by David Cassidy NIGPH 


der joints look like toothpaste, I’m always 
losing the small parts and more often than 
not I end up with a non-working circuit. 
The instructions that come with many kits 
ofen leave me wondering what to do, and 
I inevitably make the wrong choice. I have 
a very large box filled with non-working 
projects that attests to my lack of prowess 
as a kit builder. Though many writers say 
it, in my case it is true: If I can build it, any- 
one can build it! That’s why I enjoyed the 
AA-7 kit so much. I spent a pleasant Sat- 
urday morning, didn’t burn myself on the 
soldering iron, and I ended up with a nice 


completed project before the coffee ran out. 
What more could you ask for? 


What is an Active Antenna? 


Without going into technical detail, an 
active antenna can be defined as an anten- 
na—usually quite a bit shorter than would 
normally be used for a given frequency— 
connected to an RF preamplifier and then 
to your receiver. The RF preamp is a low- 
noise impedence transformer, matching the 
high impedence of the whip (or other) an- 
tenna to the low impedence radio input, 
thereby “boosting” the recieved signal be- 


fore it goes to your receiver. 
Some RF preamps are broad- 
banded, which means they will 
work on a wide frequency 
range. Other RF preamps are 
designed to be used on one 
specific frequency, and a third 
type are tunable, allowing you 
to peak the received signal for 
the frequency you’re moni- 
toring. The Ramsey AA-7 is 
of the broadband type, and like 
most preamps it is designed | 
for receive only. Preamps can | 
be designed for transmit, but | 
these are usually quite ex- | 
pensive and require more com- | 
plicated circuitry. | 
The Ramsey AA-7 incor- | 
porates two RF preamps, which " 
are switchable via a front pan- 
el switch. With the power off, 
the preamp is taken out of the line, so you 
can leave the AA-7 permanently installed 
on your scanner or shortwave receiver and 
have non-amplified access to the external 
antenna jack or whip antenna. With the 
power on (supplied by a 9-volt battery), 
you have a choice of two RF preamps. One 
is optimized for HF applications, and the 
other gives excellent VHF-UHF perfor- 


Photo A. The completed AA-7 circuit board. 


mance, especially if you also adjust the 
length of the on-board whip antenna for 
best reception. 


Building the AA-7 


One of the best things about building 
a Ramsey kit is the instruction manual. Even 
a simple kit like the AA-7 comes with 
a 12-page manual that gives you a little 


No-Hands! 


When your hands are busy, where do you want your 
HT? Ask firefighters, police, construction workers, 
forest rangers, Ski patrols, SWAT teams, and para- 
medics. They designed our chest mounted Rescue- 
Pouch so they could listen without an earpiece and 
talk straight into it no-hands. Diagonal positioning of 
HT places antenna over the shoulder not in your face. 
Made of padded rot-proof Cordura with quick-release 
buckles. Adjusts to grab any size HT. Unique Double 
model holds two HT or HT and spare battery. 
Single $31. Double $41. Add $3 P&H 


AntennasWest 
Box 50062-E Provo UT 84605 


Isn’t Your Radio Worth The Investment? 
Protect It With 


THE PACK-IT 


FROM TRANSEL TECHNOLOGIES 


= TRANSEL 
TECHNOLOGIES 


Protect your HT’s, Cellular 
Phones, Pagers, and any other devices you 
carry that may be subject to damage. 

The PACK-IT is made of 1/4” neoprene 
material which is safety belt sewn to the 
nylon protective backing. The PACK-IT 
doesn't frey like many other materials and 
is safe to wash whenever needed. 


The strap and 2” beltloop is made from 
commercial grade webbing and is secured 
in the front with a Velcro hook and loop 
assembly. 

The PACK-IT doesn’t wear the radio like 
leather and protects the radio from the 
small falls which occurs in everyday 


Vol. 1 - Basic QRP 


Ham Radio 


RescuePouch 


Order Hotline: 
800-926-7373 
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Low Power Communications 
Basic Guide to VHF/UHF 


Weather Radio NOAA, Volmet, 
Fax, Satellites, more 


SPY ON THE EARTH 


See live on 
your PC 
what 
satellites in 
orbit see 


Learn how you can benefit greatly from this exciting new | 
technology. Send $30 ($35 air, $40 overseas) for our 
fantastic 12 diskette set of professional quality copyrighted 
programs (IBM type) that does satellite tracking, data 
acquisition, image processing, file conversion and much } 
more. Diskette and information package includes all 
programs, satellite views, C language source code for a 
popular satellite image acquisition program, hardware | 
schematics, catalog and discount certificate. 


VANGUARD Electronic Labs 


Dept. RF, 196-23 Jamaica Ave. 
Hollis, NY 11423  Tel.718-468-2720 


mae a 


HUGE NEW 
CATALOG 


Callor write Universal today 
to receive your free 100 
page catalog with prices! 


Communications Receivers 

Portable Receivers 

Amateur Transceivers 

Amateur & SWL Antennas 

Scanners 

RTTY and FAX Equipment 

Books and Manuals 

All major lines: Kenwood, 
Icom, Yaesu, Alinco, MFJ, Japan 
Radio, AEA, Sony and Sangean. 


$14.95 


usage. The neoprene material is a cushion 
material which not only covers the radio 
but also protects it. Various sizes 
available so call for the size to fit your 
need. 

Made In The USA! 


$1 5.95 + $3.00 S&H 
1 (800) 829-8321 


Dealers Welcome 
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$ U.S. only, 

Add $2 s/h ($3 foreign) plus 
$1 each additional book. 
VISA/Mastercard welcome. 
Catalog $1 (free with order). 


Order Now 
Tiare Publications 
P P.O. Box 493 


Lake Geneva, WI 53147 
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This catalog is available FREE by f 
class mail, or for $1 by first class m 


i= Universal Radio 
6830 Americana Pkwy. 
Reynoldsburg, OH 43068 
@Tel. 614 866-4267 
@Tel. 800 431-3939 
@ FAX 614 866-2339 


Universal-quality equipment since 1942! 


$ BEST PRICES ON g 
PC PARTS 
COMPLETE LINE OF COMPONENTS 
MOTHER BOARDS HARD DRIVES 
386SX-25 $139 IDEl06Mb $289 
386DX-40 $259 IDE130Mb $329 
486DLC-33 $499 IDE213Mb $429 
1.2 Fdd $57 1.44 Fdd $52 


250 Mb tape back up int. $249 
CALL FOR OTHER PXICES 
JLP 


COMPUTERS & ELECTRONICS 


fer ae 
Waterford, MI 48328 VISA 


2895 Pontiac Lk. Rd. 


1-800-497-9735 ——m 
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©)klahoma 


O 
aunco |ICOM YAESU 


SPECIAL SPECIAL 
CALL 


For This Month's Special-Buy 
Some Quantities Are Limited 


FREE SHIPPING UPS SURFACE 


(on purchases of $50.00 or more except antennas) 


a C.O.D. 

CALL TOLL FREE 

1-800-70K-HAMS MrACS 
1-800-765-4267 | showroom closed Monda 


3900 S. Broadway, Suite 6 
Edmond, Oklahoma 73013 
Local & Info (405) 359-9554 
Fax (405) 359-9556 


Hours of Operation 
M-F 10-6 


~~ a 


___ step-by-step instructions on building the 
__ kit. Anyone who carefully reads each 
step should have no problem completing 
‘the kit. 
The instruction manual leads you through 
the construction process, following the cir- 
‘cuit path as you go. Whenever possible, 
this a great way to build a kit because you 
learn a lot about how the circuit works as 
you build it. I wish every other kit manu- 
- facturer would follow Ramsey’s lead in 
quality manuals. 
With the full-size parts placement guide 
on one side of your workbench, and the 
- Step-by-step instructions on the other, the 


Testing and Installation 


__ One of the reasons I recommend the AA- 
7 for beginners is that there is absolutely no 
testing. Wire up a coax cable, attach to your 
receiver and turn it on. If it works, you’ll 
know immediately because you’ll hear the 
difference in your receiver’s speaker. 
After wiring up a short piece of coax, I 
first tested my AA-7 on a hand-held scan- 
ner. This is a perfect application for the 
AA-7 because it allows for increased per- 
formance when you’re stuck with an in- 
door antenna. Scanner buffs who like to 
take their hand-held scanner with them 
when they travel should be especially in- 
terested in this. I tuned in an active chan- 


nel, adjusted the RF gain control for max- 
imum signal, adjusted the length of the whip 
antenna, tweaked the RF gain one more 
time and that’s it. The received signals are 
remarkably improved, especially when com- 
pared to the hand-held scanner’s supplied 
antenna. 

Next, I attached the AA-7 to my HF 
transceiver. (If you do this, make absolutely 
sure that you never key the transmitter. This 
will send power into the circuit and prob- 
ably cook the transistors to a crispy, gold- 
en brown.) Even using the attached whip 
antenna gave fair results, much better than 
what you’d get from a portable shortwave 
receiver’s whip antenna. When I attached 


my 80 meter dipole to the external anten- 
na jack of the AA-7, the results were truly 
astounding! Tune in a weak signal, hit the 
power on the AA-7 and voila! Instant arm- 
chair copy! The possible applications for 
shortwave monitoring are numerous. Any- 
one who uses a portable shortwave receiv- 
er with the stock antenna should definite- 
ly build an AA-7. Even serious SWL DX 
chasers with outdoor antennas would ben- 
efit from installing an AA-7. 


On the Case 


The only disapointment experienced at 
all with this kit was in the accessory case, 
offered for an additional $12 from Ram- 


instruction on how to attach the whip once 
you’ve enclosed the circuit board in the 
case. Unless you modify the case some- 
how, you are forced to use the RCA jack 
on the back. To my thinking, this limits 
the usefulness of the AA-7 as a “throw it 
in your suitcase and go” active antenna. 
To get around this, I plan on buying a 
whip with a right-angle swivel, mounting 
it on the side of the AA-7 case, and run- 
ning a lead from the antenna to the point 
on the PC board where the whip should 
go. I suppose it would be a lot easier 
to simply solder an RCA plug to a piece 
of wire and wrap the wire around the 
case before throwing it in my suitcase, 


AA-7 kit goes together in about an hour. 
You start with the antenna jack, then fol- 
low the circuit path , adding necessary parts 
as you go. When you get to the receiver 
jack at the other end of the circuit, all you 
do is add the battery and antenna and you’re 
done! Each step of the instructions has you 
add a single component, whether jack, 
switch, capacitor or resistor. The exact val- 
ue of each component is given (not just the 
part number), and how to identify that com- 
- ponent (resistor color code, etc.). As long 
as you know how to make a good solder 
connection, I can’t see how anyone would 
be unsuccessful at building the AA-7. 


MORSE CODE MUSIC? 


New-Powerful-Breakthrough, All 43 
Morse Code characters sent with a 
rhythmic beat. A fun & easy way to 
learn or retain Morse Code skills. 
Now the secret is yours! order "THE 
RHYTHM OF THE CODE"™ Version 
Il cassette today! 


Send $9.95 and we'll pay the shipping to: 


KAWA PRODUCTIONS 
P.O. Box 319-RF. 
Weymouth, MA 02188. 


Check or money order only. We ship all orders within 
10 days. Outside U.S.A. please add $2. for air mail. 
MA residents please add 5% sales tax. 
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DUCKTAILS! 


Counterpoise Radials @ 


Dramatically Improves Your HTs Performance! 


only $4.95 


Douglas RF Devices 
P.O. Box 246925 « Sacramento, CA * 95824 
Specify band(s) when ordering. Dual band add $1.00. 
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Most Revolutionary High-Frequency 
Amateur Radio Antennas in 20 years! 


| The FLYTECRAFT™ SFX Line of Monoband 
Vertical HF Antennas 
5 unique models for 40, 30,20, 15, 10 
meters. Each only 9 ft. tall (10 meter is 
Slightly shorter) e Precision internal 
wound helix gives full-size, incredible 
performance — world-wide DX or 
domestic. e Praise from everywhere: 
ENGLAND — “Your vertical sounds 
great!” czzcu. - “I can’t believe 
your antenna is only 3 meters high!” 
e Instant set-up and tear down, or leave 
} up permanently — unobtrusive; ideal 
for antenna-restricted areas. Separates 
down to 4 ft. e Antennas boast low 
angle radiation. e Easiest-To-Use 
antenna made! Uses 2 shortened radials 
| with RADIALCoILs™ — stretch them out 
Pat. Pend. or coil them up. (10M uses 3) 


Designed by TV’s Emmy-Winning Steve Flyte, K7SF 
Built with pride & sold worldwide ~ FLYTECRAFT™ USA 
40 thru 15 meters ~ $99.95 ea. 10 meters ~ $89.95 ea. 
Add $6.50 s/h, contin. U.S. 10% Discount on 2 or more. 
Satisfaction Guaranteed Send Check/ $ Order 
VISA/MC PHONE ORDERS | to: FLYTECRAFT™ 


805 - 583 - 8173 P.O. Box 3141 
Mon thru Fri 9A -5P (PT) Simi Valley 


Photo B. Front view of the completed 
project, with the Ramsey accessory case. 


OUT /s EEK 


The Choice Is Yours! 


¥ MORSE 
¥ RTTY 
¥ ASCII 
4 ¥ SPEAKER 
¥ CPO 


Made on USA 


CODE SCANNER - compact, lightweight, 
32 character LCD display. $189. S&H $6. 


CODE STAR - 8 large easy-to-read LEDs. 
Kit $139. Wired $179. S&H $6. 
(Optional ASCII Output Port Available.) 


Free Brochure. Call-Write-Order. MC/VISA. 


?, y 


Box 513RF, Thiensville, WI 53092 
Phone (414) 241-8144 
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Why buy a TNC? 
PC HF FAX + PC SWL 179.00 


SPECIAL COMBINATION OFFER 


For a limited time, if you order PC HF FAX $99 (see our 
other ad in this issue); you can add our new and improved 
a SWL 3.0 for $80.00 instead of our regular low price of 

99.00. 

PC SWL contains the hardware, software, instructions 
and frequency lists needed to allow you to receive a vast 
variety of digital broadcasts transmitted over shortwave 
radio. All you need is any IBM PC or compatible computer 
and an SSB shortwave receiver. The product consists of: 

Demodulator 

Digital Signal Processing Software 
200 Page Tutorial Reference Manual 
World wide Utility Frequency List 
Tutorial Audio Cassette with Samples 

PC SWL automatically decodes Morse code, RTTY, 
AMTOR, SITOR, NAVTEX and ASCII. 

PC SWL lets you tune in on world press services 
meteorological broadcasts, ham radio operators, coastal 
shore stations, aviation telex and much more digital action 
on the shortwave bands. Why pay for another expensive 
box when a simple interface and your PC can do the job? 
ADVANCED FEATURES: 

Tuning Oscilloscope 

Digital Waveform Presentations 

Auto Calibration and Code Recognition 

Continuously Tunable Filter Frequencies 

Variable Shift 

Adjustable CW Filter Sensitivity 

Unattended Capture and Printing 

Integrated Text Editor 

Integrated Log and Database 

Shell to DOS applications 

Seamless Integration with PC HF Facsimile 
Call or write for our complete catalog of products. 
Visa & MasterCard welcome. 


Software Systems Consulting 
615 S. El Camino Real, San Clemente, CA 92672 
Tel:(714)498-5784 Fax:(714)498-0568 
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Photo C. Rear view of the AA-7 in 


the accessory case. 


453 Buffalo Street 


Sell your used 
gear in the 


Radio Fun 


Flea Market 


Call Judy Walker 
today. 
1-800-274-7373 


HANDIE-BASE 


(PATENT MAILED) 
For Your Handheld Radio or Handheld 
Scanner. Features Include: Solid Wal- 
nut Base, Powder Coated Steel Frame, 
Non-slip Rubber Feet, 5 year War- 
ranty. Models Available for Most Ra- 
dios orScanners. Workson Desktops, 
Tabletops, Work Benches, or any Flat 
Surface. Add An Extension Speaker/ 
Mic, Power Supply & External Antenna 
and It Converts Your Handheld Radio 
Into A Base Station. To order send $14.95 plus $3.50 shipping 
to: 
Handie-Base & More Inc. 
P.O. Box 2504, Dept. D-2 
Broken Arrow, OK 74013-2504 
(Please Specify the Size of Your Handheld Radio - Small or Regular) 
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_ sey. The case comes with 
no instructions, and while 
it doesn’t take a rocket sci- 
entist to figure out how the 
case goes together, a para- 
graph or two with an ex- 
ploded view drawing would 
be nice (especially for first- 
time kit-builders). 
| _ The only other gripe I 
have with the case is that 
in order to use it you have 
to leave off the whip an- 
tenna. There’s no provi- 
sion for it, nor is there any 


COMMUNICATIONS 


Jamestown, New York 14701 


but I like the idea of a collapsible and 
swiveling whip. I also plan on adding 
a “power on” LED indicator, which the 
AA-7 instruction manual shows you how 
to do. 

Allin all, I think the AA-7 would make 
a great introduction to kit-building for any 
novice solder slinger. If you like to mon- 
itor shortwave broadcasts and public ser- 
vice frequencies while you travel (like I 
do), then the AA-7 is really a must. With 
the Ramsey case/knob kit, I have a rugged 
and very portable piece of equipment that 
dramatically improves the performance of 
my portable receivers. 


Listen to 

‘‘Let’s Talk Radio ”’ 
7 nights a week 
6pm to 12 pm on 
Spacenet-3, 
Transponder-21, 
Audio 6.2 


9:00 am — 5:30 pm 
weekdays 


Weekends and evenings 
by appointment. 


Western New York’s finest amatuar radio dealer. 
PH. (716) 664-6345 
(800) 752-8813 for orders only 
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SCARED OF THE CODE? 


IT’S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS—AND BEYOND 


Morse Code teaching software from GGTE | 
is the most popular in the world—and for good 
reason. You'll learn quickest with the most 
modern teaching methods—including 
Farnsworth or standard code, on-screen 
flashcards, random characters, words and 
billions of conversations guaranteed to 
contain every required character every time— 
in 12 easy lessons. 


Sneak through bothersome plateaus in one 
tenth of a word per minute steps. Or, create 
your own drills and play them, print them 
and save them to disk. Import, analyze and 
convert text to code for additional drills. 

Get the software the ARRL sells and uses to 
create their practice and test tapes. Morse 
Tutor Advanced Edition is approved for VE 
exams at all levels. Morse Tutor is great— 
Morse Tutor Advanced Edition is even 
better—and it’s in user selectable color. 
Order yours today. 


For all MS-DOS computers (including laptops). 


Available at dealers, thru QST or 73 or send 
$29.95 + $3 S&H (CA residents add 7.75% tax) to: 


A GGTE, P.O. Box 3405, Dept. MS, 
Newport Beach, CA 92659 
Specify 5% or 3% inch disk 


(price includes 1 year of free upgrades) 
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IMPROVE YOUR LOOKS, 
HEALTH AND POPULARITY. 


QUIT SMOKING. 


> 
@ American Heart Association 


© 1992, American Heart Association 


Subscribe 
To 
Radio Fun 


Call 
1-800-257-2346 


Townsend Electronics, Inc. 


presents 


C.M. Howes Kits 


for 


H.F. Amateur Equipment 


"RIG SAVER" 


H.T. and Mobil Mounts 


Soe 


THE WORLD'S BEST 
in ham radio books and publications 
28 page catalog $1.00 
Outside USA $2.00 
1-219-594-3661 
Townsend Electronics, Inc. 
Box 415R * Plerceton, IN 46562 
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CD-ROM 


Learn From Your Antenna 


Your Novice and Technician class 
examinations each contain three 
questions on antennas and feedlines. 
More than likely you had an exam- 
ination question or two about yagi 
antennas and quad antennas. What 
do these two antennas have in 
common? That’s right—both the 
yagi and the quad antenna are 
DIRECTIONAL. 

The yagi antenna consists of half- 
wave linear elements mounted on 
a boom. The quad antenna features 
full-wavelength squares, attached 
to “spreaders,” mounted on a boom. 
The longer the boom, the greater 
the gain; the higher the frequency, 
the smaller the elements. Also, both 
antennas consist of multiple direc- 
tors, one driven element, and one 
reflector. The directors are approx- 
imately five percent smaller than 
the driven element, and the reflec- 
tor is about five percent larger than 
the driven element. Remember 
all that when you were preparing 


upareade | 


don't 
stop 
now 


for Novice and Technician? 

As a licensed radio amateur, you 
will regularly be working with di- 
rectional antennas. On the world- 
wide bands, they can weigh as much 
as 100 pounds and have 20-foot arms 
and a boom over 30 feet long! Up 
on the 2 meter and 440 MHz bands 
most yagi antennas and quads are 
about 12 feet long, and their ele- 
ments are generally less than three 
feet from tip to tip. The higher you 
go in frequency, the shorter the wave- 
length, and the smaller the direc- 
tional yagi or quad gets. 

Understanding gain and directiv- 
ity is important. You can read about 
it all day long in books, but nothing 
beats practical experience in work- 
ing with the directional antenna. 
There is plenty that you can do to 
learn about yagis and quads with 
your little single-band or dual-band 
handheld. 

I recommend you start 
off with your antenna ex- 
ploration using a quad. 
These are safe antennas 


by Gordon West WB6NOA 


around a lot of onlookers. You are 
less apt to accidentally poke some- 
one with a quad than you are with 
the pointed ends of a yagi antenna. 
The quad may also offer a slight im- 
provement on gain. 

During our classroom demon- 
strations, we use the pre-assembled 
quad antennas from Max System 
Antennas (106 Western Avenue, 
Essex MA 01929; 508/281-8892; 
Attn: Tom Bumie K@TB). Both their 
2 meter quad and their 440 MHz 
quad are fully pre-assembled, and 
they go “on the air” in less than 
five minutes. No soldering is 
required—just get everything in 
place and you are ready for some 
experimenting. 

Use your little handheld and rub- 
ber duck antenna to tune in a dis- 
tant repeater that is coming in weak. 
Now switch over to the quad and 


rotate it and see the improvement of 
signal strength on your radio’s LCD 
bar graph signal-strength meter, plus 


hear the amount of additional “qui- _ 
eting” to the background noise. Swing ~ 
the quad back and forth, vertically — 


polarized, and notice that the BEAM 
WIDTH is about 10 degrees of 


either side of being pointed direct- _ 


ly at the distant repeater transmit- 
ter. Now, swing the antenna ap- 


proximately 45 degrees off of the — 


direction of the repeater and notice 
the deep NULL. The signal should 
just about drop out completely. Keep 


rotating the antenna and notice how ~ 


the signal comes back up again but 
never quite as strong as the MAIN 


LOBE. What you are picking up off 


of the side of the antenna are “SIDE 
LOBES.” Now, turn the antenna 


2 


exactly backward to the distant 


repeater. Again, the signal should 

barely be coming in. 
Now turn the antenna so the feed- 

point is horizontal with the earth. 


That is, the wires coming out from © 


the feedpoint are horizontal on that 
side of the quad. Notice how the re- 
peater dramatically drops in signal 
strength when you turn the antenna 
horizontally. Even though the an- 
tenna is pointing right at the trans- 


mitting repeater, it’s not as strong 


horizontally as it is vertically. This 
illustrates POLARIZATION. You 
can use this to your advantage if 
you’re trying to “T-hunt” a signal 
that is so strong you can’t find a 


SUPPORTING 


sn 


TO STATION 


DIRECTORS 


Photo A. A small yagi is a fun way to learn | 


about beam directions. 


a. Directional Pattern 


REFLECTOR 


COAXIAL 
LEAD-IN 
TRANSMISSION LINE 


{ TO RECEIVER 


b. Physical Construction 


Figure 1. A beam antenna: the yagi antenna. Source: Antennas— 


Selection and Installation, 1986, Master Publishing, Inc. oe 


Phone 1-904-493-0505 Free Catalog on DISK and PRINTED catalog 


1-800-841-6570 C.O.D. orders only. Catalonssent wih order. | ; 
Headquarters! We have almost everything available,specify preference when ordering! C O D a d d $ 4 00 3 
CD-1 500 Best Games.....ONLY $49.95 GIANT COLLECTION ON FLOPPYS ) chi sping add $3.00 e 
CD-2 1000 Best Educational Programs... SAVE C.O.D./Shipping! |] _ 
CD-3 1100 Best Business Programs.....ONLY $49.95 Mail Check or M.O. 4 
CD-4 All of the above + over 3000 in all! TO ; 
CD-5 Over 20,000 Software Programs on 3 CD set!.... ONLY $139.95 H. A Bis 
CD-6 The MONSTER CD over 6000 programs.....ONLY $99.95 N4ZDU S. REWARE a 


"Free SHIPPING ~ 
et ee eee 


Collect all of these CD's for over 30,000 Programs! 
This is probably ALL the software you'll ever need! 
All of these CD sets are Different! Collect em ALL. 


PO. BOX 40 
Oldtown, FL. 32680 
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Photo C. Watch the LCD bar graph (below the frequency 


Photo B. 2 meter quad (right) is larger than the 44 


readout) for the signal strength readout as you rotate the 
yagi or quad antenna. 


NULL. Go horizontal, and the 


signal strength should be a lot low- 
er, and you might be able to see a 


‘NULL on your LCD signal-strength 


meter. 

Next, go inside your house and 
see what happens to your antenna’s 
DIRECTIVITY. Yikes—you move 
it all around, and it doesn’t seem 
to be directive at all. What’s going 


on? REFLECTIONS from the 
house wiring, aluminum siding 
and other metal throughout your 
house are probably causing the 
signal to be reflected in many 
directions. This is why you must be 
IN THE CLEAR to take accurate 
heading directions. 

If you have a 440 MHz handheld, 
try picking up a reflected signal off 


= 
0 MHz quad (left). 
ee 


‘of a passing jet. When you hear a 
rapid flutter, this is signal reflection 
at its best. Occasionally, the reflected 
signal with its rapid flutter may even 
be stronger than the direct signal! 

You can use the quad to track 
down interference from home elec- 
tronics on the 2 meter or 440 MHz 
band. Interference is usually the 
sound of a “dead carrier” right on 
your favorite repeater channel, and 
the only time you hear it is when 
you bring your handheld into the 
house. Chances are you can track 
down the “dead carrier” to a tiny 
emission from a telephone answer- 
ing device, FAX machine, person- 
al computer, or even those ultrasonic 
flea repellers that plug into the wall. 
Your little quad will turn you into a 
real detective. 

So do consider the quad an 
educational antenna as well as a 
practical one. What you can learn 
from a small 2 meter or 440 MHz 
quad will apply to all the things you 
may need to know when you start 
putting up that big five-element 
triband beam antenna on an 80-foot 
tower. The small quad is quite 
educational! 


Photo D. You will hear the difference on your handheld when 
you rotate any loop or yagi off of the main incoming signal. 


QUICK, EASY, & COMPACT 


Flash cards * NOVICE thru EXTRA * 
theory Key words underlined. Over 
4000 sets in use! For beginner, OMs, 
XYLs & kids. 


NOVICE $11.95 


VIS SG Antennas (60 48) 7 TECHNICIAN $10.95 
Ina half-wave antenna, where GENERAL $ 9.95 
are the current nodes? ADVANCED $15.95 
‘A. Atthe ends EXTRA $14.45 

Shipping 1—$ 3.00 
2ormore —$ 4.00 
oraer Today! CLUB DISCOUNTS 
rom 
viS STUDY CARDS 


P.O. BOX 16646 
HATTIESBURG, MS 39404 
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AEA 
ASTRON 
BENCHER 
BUTTERNUT 
CALLBOOK 
COMET 
DIAMOND 
HUSTLER 
KANTRONICS 
LARSEN 
ANTENNA 
MFJ 
RADIO SHACK 
SMILEY 
ANTENNAS 
VALOR 
ANTENNAS 


& more. 


Small town 
service with 
discount prices. 


DANDYS 


120 N. Washington 
Wellington, KS 67152 
(316) 326-6314 
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OVER 7,000 MAXCOM ®° STATIONS WORLDWIDE 
THE BOTTOM LINE: "MAXCOM*® WORKS". 


® 


"The ONLY, Absolutely, Completely, 


Fully, No Adjustment, Install It, 
Forget It, Works Even in Receive, 
All Frequency, Tougher than 


Lightning, Works Forever, Waterproof, 


Automatic Antenna Matcher"!!! 


P.O. Box 502 


Fort Lauderdale ¢ Florida 33302 


Phone: 305-523-6369 ¢ Fax: 305-522-8159 
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Kitt Peak Radio Observatory 


Seeing the world with the shortest radio waves. 


by Roald Steen AJON/LA6US 


Millimeter radio waves are at the 
shortest end of the radio bands. The 
Kitt Peak Radio Observatory in Ari- 
zona was the first radio telescope 
constructed to look at the universe 
at millimeter wavelengths. 

Kitt Peak was selected for this ob- 
servatory because of its elevation— 
around 6,000 feet. Millimeter radio 
waves are attenuated during their 
travel through the atmosphere. This 
attenuation is reduced at a mountain 
site like Kitt Peak. 

Also, much of the atmospheric at- 
tenuation of millimeter radio waves 
is caused by water vapor in the at- 
mosphere. The atmosphere at the 
Kitt Peak site is relatively dry so wa- 
ter vapor attenuation is maintained 
at a low level. 

Kitt Peak is operated by the Na- 
tional Radio Astronomy Observa- 
tory. This organization also operates 
the Very Large Array, composed of 
27 individual antennas, in New Mex- 
ico, and the radio observatories at 
Green Bank in West Virginia. 


The Reflector 


The diameter of the Kitt Peak 
reflector antenna is 40 feet. Most 
radio observatories are bigger; how- 
ever, a radio observatory must have 
a reflector which is very smooth 
compared with the wavelength it is 
observing. A radio observatory work- 
ing at longer wavelengths can easi- 
ly be made bigger, but it was a chal- 
lenge to build a 40-foot disk with 
the smoothness that is required for 


millimeter wavelength observations. 

The resolving power of a radio 
telescope is proportional to the size 
of the observatory and the wave- 
length at which it is observing. Since 
the millimeter waves are so short, 
the Kitt Peak Radio Observatory can 
resolve distant objects better than 
many larger radio observatories op- 
erating at longer wavelengths. 

The Kitt Peak Radio Observato- 
ry was built in 1967. Its reflector 
surface was then 36 feet in diame- 
ter. A later improvement resulted in 
the present 40-foot antenna. The new 
reflector antenna was built from ma- 
terials that have similar thermal co- 
efficients of expansion. This is im- 
portant because metals with differ- 
ent coefficients of expansion could 
cause the reflector to become some- 
what distorted during changing tem- 
peratures. 

The Kitt Peak Radio Observato- 
ry is built in the so-called Cassegrain 
Configuration. A radio telescope 
with this configuration has a subre- 
flector which receives the radio waves 
from the main reflector and directs 
these radio waves towards receiv- 
ing equipment located at the center 
of the main reflecting disk. The 
Cassegrain Configuration is the most 
practical configuration for many ra- 
dio observatories because it is dif- 
ficult to support the heavy receiv- 
ing equipment in a stable manner at 
the focus of the main reflector. 

All electronic components devel- 
Op some internal noise when they 


Photo A. The 40-foot parabolic reflector of the Kitt Peak Radio 
Observatory. A subreflector in front of the parabola directs 
the signals from space towards receiving equipment at the 
center of the parabola. 
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are working in a circuit. Most of the 
internal noise is caused by thermal 
noise in the materials from which 
the components are made. At room 
temperature, this thermally-produced 
noise would overwhelm most of the 
weak signals that are being received 
from space. The receiving equip- 
ment at the Kitt Peak Observatory 
is therefore cooled with liquid heli- 
um. Liquid helium as a coolant main- 
tains a temperature of only a few de- 
grees above absolute zero. 

The movement of the observato- 
ry towards objects in the sky is un- 
der computer control. The objects 
must be tracked as they move across 
the sky due to the rotation of the 
earth, and this function is also con- 
trolled by the computers. 

Waveguides are used to conduct 
the signals which the Kitt Peak Ra- 
dio Observatory picks up from space 
to the control building, where the 
signals are processed by powerful 
computers. The output from the com- 
puters can be in the form of color 
images, almost as if one were ob- 
serving the sky with radio eyes. In 
these color images, different colors 
indicate different intensities or fre- 
quencies in the received radio sig- 
nals. 

The signals can also be transformed 
into graphs and statistics. Much of 
the information is recorded on mag- 
Netic tape so that scientists can study 
the information after the observa- 
tions have been completed. 

The water vapor content over Kitt 
Peak varies throughout the year. It 
is highest during the summer, so the 
summer months are usually used for 
maintenance, calibration and testing 
of the observatory. 

The moon and the planets are 
conspicuous objects at millimeter 
radio wavelengths. The Kitt Peak 
Radio-Observatory has been used to 
map the millimeter radio waves that 
these objects emit. 

The spiral structure of nearby 
galaxies has been mapped at mil- 


“Photo C. The control room. 


limeter wavelengths by the obser- 
vatory. Galaxies that are conspicu- 
ous at other wavelengths, such as the 
galaxies that emit radio jets, are al- 
so prominent at millimeter wave- 
lengths. 

Many molecules have,in recent 
years, been found in space between 
the stars in our galaxy. Most of these 
molecules have been discovered due 
to their millimeter wave radiation. 
The Kitt Peak Radio Observatory 
has been prominent in detecting and 
mapping millimeter radio waves from 
molecules in interstellar space. 

Optical astronomy also benefits 
from the dryness and low atmospheric 


oe 


Photo B. The Kitt Peak Radio Observatory, seen from the air. 


attenuation at Kitt Peak so there are 
also several optic telescopes near the 
Kitt Peak Observatory. 

The Kitt Peak National Observa- 
tory, which operates the optical 
telescopes at this site, includes a 
visitors’ center on the mountaintop. 
The site can be reached by car. An 
exhibit at the visitors’ center is de- 
voted to the Kitt Peak Radio Ob- 
servatory. This exhibit shows how 
the radio telescope is constructed 
and the principles behind its opera- 
tion. The exhibit also includes a pre- 
sentation on the research which is 
conducted at the Kitt Peak Radio 
Observatory. Rh 
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- Amateur Antenna Baluns 


Dedicated to Keeping Amateur Radio in Space! 


For over 20 years, preferred by Amateur, : AMSAT — The Radio Amateur Satellite Corporation isan | 
Military and Commercial Operators. : Lae. i E : 
Assembled with all stainless steel organization of Radio Amateurs who design, build and 


hardware and a built-in lightning arrester 
minimizes your TVI, maximizes your 
wer. 


launch satellites for use by Radio Amateurs around the world. 

Your new Amateur Radio License will be your ticket to a whole world of 
exciting opportunities. Why not expand your horizons even further by becoming 
a member of AMSAT and participating in space aged Amateur Radio? 


Join the Excitement! Join the Fun! Join AMSAT! 
Yearly Membership dues: $30 U.S., $36 Canada/Mexico, $45 Elsewhere JOIN NOW! 
Call 


 WeAU 


(1:1 & 4:1) (HF&VHF) 


Transformer E Baluns 
For medium power (1000 watts RF minimum broadband operation 3-40 MHz. 


50/50 or 75/75Q 


W2AU 4:1 
200/50 or 300/752 
- Dipoles,V's Hi-Impedance Antennas 
Beam Models, Quads (ie:Folded Dipoles) 


Non-Transformer Baluns 
W2DU-VHF 


1.8-30 MHz 30-300 MHz 
3000-9000W | w/1:1 SWR] 2000-4000W 
1500-5000W | w/2:1 SWR} 1200-2400W 


Name 


Address 
City 


$15 of membership dues 
goes toward a subscription 
to The AMSAT Journal 


Post Office Box 27, Washington, DC 20044 
Telephone 301-589-6062 Fax 301-608-3410 


our | Ham Dealer Today!!! 
To order direct call (508) 475-7831or write 


for our informational brochure on our other fine products 
uns: Antenna Kits-Filters-Center Insulators-ENDsulators™ -Coaxial Relays 
All products come with a 30 Day Warranty 


-NOTICE- 
We are the NEW manufacturers of the original 


JAMES MILLEN™ Products 
508) 975-2711 9am-5pm EST 
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PHONE ORDERS CALL 


716-924-4560 
FAX 716-924-4555 


RAMSEY ELECTRONICS 


FANTASTIC 
FM TRANSCEIVER 


KITS! 


2 meters ¢ 223 MHz ¢ 440 MHz 
only $149.9! 


$169.95 for 440 MHz 


Fully Synthesized - No Crystals 


_ the FX the perfect rig for CAP, MARS or business 
-band snooping. Packeteers really appreciate the 


an AMERICAN MADE one (by you) for less? Kit 
comes complete with all parts, quality epoxy PC 


B: Ramsey breaks the price barrier on FM rigs! radio or frequency counter. Our 120 page instruction FX-146 (2 meters) $149.95. Still not sold? Orderour eX manuaband sce 
|. The FX is ideal for shack, portable, mobile or a manual will carefully guide you to a finished unit that FX-223 (1 1/4 met $149.95 
dedicated packet rig. Wide frequency coverage will work first time — and you'll learn, too! Why pay anes meters) ‘39 for yourself! Only $10.00, refundable with 
_ (20 MHz) and programmable repeater splits makes more for aused foreign-made rig when youcanhave FX-440 (70 cm) $169.95 purchase of transceiver kit. 


CFX matching case set $ 24.95 


FX manual, specify band desired - $10.00 


_ built-in packet I/O connector, true FM signal, instant 
_ T/R switching and 9600 baud capability. You 
_ get twelve channels — easily diode programmed 
| anywhere you want, 5 watts RF output (3-4 for FX- 
440), sensitive dual conversion receiver with crystal 
and 6 pole ceramic IF filters, plus proven easy 
assembly. 

- Youbuild your FX in stages of afew parts at atime, 
logically working your way along through each sec- 
tion, testing your work as you build. The only test 
equipment you'll need is a voltmeter and another 


board with printed parts layout, and extensive manual. 
You only need to add an ICOM/Radio Shack/Yaesu 
style mike and suitable enclosure. The Ramsey 
matching case set includes all hardware, knobs and 
rugged steel case (weighs 3 Ibs!), with durable black 
powder coat finish. 

Building your own rig, isn't that what ham radio is 
all about? Is ham radio simply buying a foreign rig we 
just unpack and plug-in? Let's stop sending our 
dollars overseas, start building, learning, experi- 
menting and regain our technological edge. 


2 METER & 220 BOOSTER AMP 


BOOST THE OUTPUT OF YOUR 2 METER OR 220 MHZ HT OR RAMSEY 
TRANSCEIVER FOR A LOT LESS THAN THOSE HIGH-PRICED AMPS! 
These power boosters deliver over 30 watts of output, while 

alownoise preamp remarkably improves reception. Ramsey 

Electronics has sold thousands of these units. Get the 3 

features of those high-priced boosters at a fraction of the : 

cost! 


PA-10 2 meter, prewired (10x power gain) - $89.95 


PA-20 220 MHz, prewired (8x power gain) - $89.95 


OUR SATISFACTION IS GUARANTEED. Examine your Ramsey product for 10 days. If you're not pleased, return in original PHONE ORDERS CALL 
ondition for refund. Add $3.75 for shipping handling and insurance. Foreign orders add 20% for surface mail. COD (US only) add $5.00. 716-924-4560 FAX 716-924-4555 
Orders under $20.00 add $3.00. NY residents add 7% sales tax. Warranty: 90 days on kit parts; 1 year parts and labor on pre-wired units. ae) SA, 


RAMSEY ELECTRONICS, INC - 793 Canning Parkway - Victor, NY - 14565 
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Chee ~ Transceiver 
“= 2 Control 
gph Computer Interface 


Control Kenwood, Icom, Yaesu, and other 
transceivers. The low power microminiature 


activities — : 


AMATEUR TELEVISION 


Send your announcements to: Radio Fun Activities Calendar, 70 Route 202- 
N, Peterborough NH 03458. We’ll print as many as space allows, on a “first 


SEE THE SPACE SHUTTLE 


TVC-4G 
only $89 


Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Satcom F2-R transponder 13. Others may be retrans- 
mitting weather radar during significant storms. ff it is 
being done in your area on 70 CM - check page 413 in 
the 91-92 ARRL Repeater Directory or call us, ATV re- 
peaters are springing up all over - all you need is one of 
the TVC-4G ATV 420-450 MHz downconveters, add any 
TV set toch 2,3 0r4 and a70CM antenna. We also 
have downconverters and antennas for the 900 and 

1 1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, amplifi- 
ers. We ship most items within 24 hours after you call. 


(81 8) 447-4565 m-t 8am-5:30pm pst. 
P.C. ELECTRONICS 


Visa, MC, COD 
Tom (W6ORG) 


2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS) 


48 HOUR 


P 1-800-292-7711 WEST MEMPHIS, AK WCARS VEC Exams will SPECIAL EVENT STATIONS 
hens A T D I S Cc ) U N T P m4 | Cc E S 1-800-445-3201 (Can.) be held at 9 AM at Rosewood United Methodist Church, 
: 2303 E. Barton Ave. Get details from Gene Bagley FEB 6-7 


ELENCO OSCILLOSCOPES 


2190 - 


2522 - 
1442 - 
1443 - 


mewn oye SOF 


S-1325 25MHz 9349 
Dual Trace Oscilloscope 


S-1340 40MHz 9495 
Dual Trace Oscilloscope 


1.0GHz PORTABLE 
SPECTRUM ANALYZER 
Model 2610 
@ AC/DC operation (battery included) 
@ 70 dB dynamic range 
@ Resolution bandwidth of 10kHz 
@ 502 and 752 input impedance 


S-1360 60MHz 


Dual Trace, Delayed Sweep 
« Automatic beam finder 

$775 ¢ Built-in component tester 

© IMV sensitivity 

« Dual time base 


(switch selectable) 


Meter 
LC-1801 


$125 
Measures; 
Coils 1uH-200H 
Caps .1p!-200uf 
Res .01-20M 


Digital Capacitance Meter 


Ipt-20,000ufd 
5% basic accy 
Zero control w/ Case 


Big 1° Display} Big 17 Display 


2120 - 20MHz Dual Trace 
2125 - 20MHz Delayed Sweep_ «$5539 
1541B - 40MHz Dual Trace 
2160 - 60MHz Dual Trace, Delayed Sweep, 
Dual Time Base 
100MHz Three Trace Dual Time Base, 
Delayed Sweep 
20MHz / 10MS/s Storage 
20MHz Portable 
40MHz Battery / AC operated with 
Cursor & Readouts 


@ Fixed bandwidth setting for viewing TV signals 
@ Field calibratible with internally generated 
100MHz, 80dB signals 


i 


B+K OSCILLOSCOPES 


VIDEO 


ELENCO & HITACHI & B+ K PRODUCTS 


Hitachi Compact Series Scopes 


electronics is built into the DB-25 connector. 
Power is borrowed from the computer, so there is 
no power supply to pick up RFI. No assembly 
required. Compatible with Ham Windows, CT, 
DXBase, LOGic, andall otherrig control software. 
Specify your transceiver make and model 
number: we will wire the correct connector for 
you. Cable and RC-Plus software: $54.95 ($5 s/h) 


Make and Receive Phone Calls 
on your own Personal Autopatch! 


Use any phone line and 

; an HT or base station to 

make phone calls from 

0) eres your car. Full duplex 

Ba 25335 (both parties can talk at 

the same time) or 

simplex (VOX with turn-around beeps). 

Programmable local and long distance access 

codes. Regenerated DTMF / Pulse dialing. 
Automatic CW identification. 

1.5°Hx4.6°Wx5.1°D RF shielded metal enclosure. 

Autopatch $199.95 ($5 sm) 12V adapter $11.95 


ae Foreign Orders a dd $10. . 
cd CA orders add Sales Tax. 
Money back guarantee. 
jeCom - Box 194 T - Ben Lomond CA 95005 
(408) 335-9120 FAX 335-9121 
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TO ORDER 
CALL TOLL FREE 


| Transistor Tester 


i $55 cm-1500B 
} Reads Volts, Ohms 


$395 V-212 - 
V-525 - 
V-523 - 
V-522 - 


20MHz Dual Trace $409 
50MHz, Cursors $975 
50MHz, Delayed Sweep $949 
50MHz, DC Offset $849 
V-422 - 40MHz, DC Offset $749 
V-222 - 20MHz, DC Offset $625 
V-660 - 60MHz, Dual Trace $1,095 
V-665A - 60MHz,DT, w/cursor $1,325 
V-1060 - 100MHz, Dual Trace $1,375 
V-1065A - 100MHz, DT, w/cursor____——$ 1,649 
V-1085 - 100MHz, QT, w/cursor $1,995 
V-1100A - 100MHz, Quad Trace $2,195 
V-1150 - 150MHz. Quad Trace $2,695 


Hitachi RSO Series 


RSO's feature; roll mode, averaging, save 
memory, smoothing, interpolation, pretrigger- 
ing, Cursor measurements. 


VC-6023 - 20MHz, 20MS/s $1,650 
VC-6024 - SOMHz, 20MS/s $1,950 
VC-6025A - SOMHz, 20MS/s $2,350 


VC-6045A - 100MHz, 40MS/s Call 


$749 
$949 
$1,395 
__ $895 
$1,229 


__ $1,439 


$2,595.95 


VC-6145 - 100MHz, 100MS/s Call 


Multimeter with 


F 000°} Capacitance & 
Les 


FLUKE MULTIMETERS 


Scopemeters (All Models Available Call) 
Model 93 $1,225.00 70 Series 
Model 95 $1,549.00 Model 701! 
Model 97 $1,795.00 Model 7711 
10 Series Mode! 7911 
80 Series 
Model 87 


$65.00 
$145.00 
Current, Capacitors, $169.00 
Transistors and 
Diodes /.with case 


Model 10 
Model 12 


$62.95 


$79.95 $289.00 


Quad Power Supply XP-580 
$69.95 


2-20V @ 2A 
12V@1A 
5V @ 3A 
-5V@ SA 


Fully regulated and short circuit protected 


Sweep/Function Generator 
with Freq. Counter 


$259 
Elenco 
Model GF-8026 
une, Square, Triangle, Pulse, Ramp 
2 to 2MHz, Freq Counter .1-10MHz 
internal Linear & Logic Sweep 


Learn to Build and Program 
Computers with this Kit 


includes: All Parts, Assembly and Lesson Manual 
Model 
MM-8000 


$129.00 


‘Starting from scratch you build a complete system. Our 


$G-9500 w/ Digital Display & 
150 MHz bullt-in Counter $249 


WE WILL NOT BE UNDERSOLD 
UPS SHIPPING: 48 STATES 5 
L RES 7.5 $3 min $10 max 


PROBES INCL ALL SCOPES & METERS 


_. Provides sine, triangle, square 


$26.95 


RF Freq 100K-450MHz AM Modula- 


1245 ROSEWOOD, DEERFIELD, IL 60015 
FAX: 708-520-0085 © (708) 541-0710 


Triple Power Supply XP-620 
Assembled $75 
Kit $50 

210 15V@1A 

2t0-15V@I1A 

(or 4 to 30V @ 1A) 

and 5V @ 3A 

All the desired features for doing experiments. 

Features short circuit protection, all supplies 


Function Generator 


ee sen 


Power Supplies 
8 Variable Power Supply 
B +1.25t0 20V0C @ SAmp 
(+1.25 to 15VDC @ 1 Amp) 
B® -1.25t0 -20V0C @ 5 Amp 
(-1.25 to -15VOC @ 1 Amp) 


wave from 1Hz to {MHz 
AM or FM capability 


@ +12V0C @ 1 Amp 
® -12V0C @ 1 Amp 
®& +5VDC @1 Amp 
® 30VAC Center tapped 
@ 15VAC at 1 Amp 
Analog - Section 
® Function Generator Sine, 
Triangular, Square wave forms 
@ Frequency adjustable in tive 
ranges Irom 1 10 100KHz 
1B Fine trequency adjust 
@ Amplitude adjust 
B OC offset 
@ Modulation FM-AM 
Digital - Section 
@ Eight data swiches 
B® Two no bounce logic switches 
® 8 LED readouts TTL butlered 
© Clock frequency 1 to 100KHz 


Elenco Wide Band 
Signal Generators 


tion of 1KHz Variable RF output 
Breadboards 
© 2 breacboards, each contain 
840 tie points {lotal 1,680) 


C&S SALES INC. 


CIRCLE 184 ON READER SERVICE CARD 
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® Clock amplitude SVPP square wave 
$159.95 
Assembled 
15 DAY MONEY BACK GUARANTEE 
FULL FACTORY WARRANTY 
WRITE FOR FREE CATALOG 


AM/FM Transistor 
Radio Kit 
with Training Course 


Model AM/FM 108 
$27.95 


14 Transistors # 5 Diodes 
Makes a great school project 


XK-500 Digital / Analog Trainer 
Acomplete mini-lab for building, testing, prototyping analog and digital circuits 
Elenco’s Digital/Analog Trainer |s specially designed for school projects, with 5 built-in power 
supplies. Includes a function generator with continously variable, sing, triangular, square wave 
forms. All power supplies are regulated and protected against shorts. 


Radio Fun 


yy, True RMS 41/2 
; py Digit Multimeter 


M-700T 
$135 


05% DC Accuracy 
1% Resistance 
with Freq, Counter 
Data Hold 


CALL 


JUDY 
WALKER 


1-800- 
274- 
7373 


$129.95 Kit 


MARKET 


TODAY 


come-first listed” basis. 


FEB 2 


ROANOKE, VA VE Exams will be held by the WCARS 
for upgrades only, at Hollins College at 8 PM. Pre-reg- 
istration only, Contact Fred l.. Horton KZ4Y, (703) 366- 
6266, or Ben Giavaden N4BG, Route 7, Roanoke VA 
24022. 


FEB 6 


HAMPTON ROADS, VA Sign up for Hampton Roads 
Radio Assn’s WSY1 Exams. Please contact Bill Runy- 
on N4BDH, (802) 487-8611 , for details. 
KNOXVILLE, TN WCARS VEC Exams, for up- 
grades only, will be held in Room B-129 at Pellissip- 
pi State Tech. Comm. College, Pellissippi Campus, at 
10 AM, 10:20 AM, and 10:40 AM. Written elements 
at 11 AM. Please pre-register. Contact Ray Adams 
N4BAQ, (615) 688-7771, or Rich Slover ND4F, (615) 
539-4821. 

PARIS, TN Henry County H.S. will be the location 
for WCARS VEC Exams at 9 AM. Call Mackie Gal- 
limore AA4YF, (901) 247-5489, or Les Merrell KQ4F, 
(901) 642-5966. 

ST. CATHARINES, ONT., CANADA The Niagara 
Peninsula ARC Inc. will hold a Hamfest and Dinner- 
dance at the C.A.W. Hall, 124 Bunting Rd. Talk-in on 
147.24/.84. Dinner-dance tickets by advance only. For 
info, please write N.PA.R.C. Inc., P.O. Box 692, St. 
Catharines, Ont. L2R 6Y3, Canada. Tel. (416) 934- 
3231], or VE3KLM@VE3SNP. 


FEB 8 


MARYVILLE, TN WCARS VEC Exams will begin 
at 7 PM at St. Andrews Church Hall, W. Broadway. 
Contact Carroll Peabody W4PCA, (615) 982-5839 for 
details. 


FEB 13 


GOSHEN, NY The Orange County ARC Computer 
Fair/Winter Hamfest will be held at John S. Burke 
Catholic H.S. on Fletcher St. Talk-in on 146.760 -600, 
plus 100 Hz tone. For more info, call Jim Capicotto, 
(914) 564-2707. 

MARION, NC VEC Exams by WCARS will be held 
at Asheville Federal Bank Bldg., Main St. Contact Ce- 
cil D. Potter WB4UCF, (704) 724-4007. 


ABSBL, (501) 739-4029 or Rev. Richard Gregory ABSCH, 
(501) 735-4060. 


FEB 14 


JASPER, TN WCARS VEC Exams will be held (by 
pre-registration only) at | PM at Jasper Public Library. 
Contact Charles Wooten KD4XX, (615) 942-5116, or 
Wallace S. Brown KDAXV, (615) 942-2836. 
MANSFIELD, OH The Mansfield Mid* Winter Ham- 
fest/Computer Show will start at 7 AM at the Richland 
Cnty. Fairgrounds. Advanced Ticket/Table Orders must 
be received and paid by Feb. Ist, 1993. Talk-in on 
W8WE 146.34/94 rptr. Contact Dean Wrasse KB8MG, 
1094 Beal Rd., Mansfield OH 44905. Tel. (419) 589- 
2415 after 4 PM EST. 


FEB 20 


CHARLESTON, SC The Charleston ARS, Inc. will 
hold their Hamfest in the Geodesic Dome at Charlestowne 
Landing, 1500 Old Town Plantation Rd., from 8:30 
AM-4 PM. Talk-in on 146.19/.79, 144.65/145.25, and 
147.87/.27 MHz. Walk-in VE Exams will be given on 
the campus of Trident Tech. College at 11 AM. For Ex- 
am info, call (803) 871-4368 or (803) 572-1164. For 
Hamfest details, call Jenny Myers, (803) 747-2324, or 
Linwood Sikes, (803) 556-5566. 

COLUMBIA, SC The Red Cross Bldg., Bull St., will 
be the location for WCARS VEC Exams at 8:30 AM. 
Get details from Ray Rogers N4WR, (803) 345-3373. 
NEW ALBANY, IN WCARS VE Exams will be held 
in Room 204, Knob View Bldg., Indiana U. South, 
Grant Line Rd., from 10 AM-2 PM. Contact Dick Tru- 
ax K8GVU, (812) 246-6377, or “Mac” McCrory NM9A, 
(812) 944-6661. 

SALEM, OR The Salem and Oregon Coast Emer- 
gency Repeater Assns. will sponsor their 1993 Ham 
Fair at the Polk Cnty. Eairgrounds, beginning at 9 AM. 
Talk-in on 146.26/.86. For more info, write to: Salem 
Repeater Assoc., P.O. Box 784, Salem OR 97308. 


FEB 21 


ASHEVILLE, NC WCARS VE Exams will take place 
AB Tech Room 134, Elm Bldg., at 2 PM. Get details 
from Hary Dull AA2AB, (704) 891-5481 or Don Lovelace 
W4TMT, (704) 765-5311. 

DEARBORN, MI The Dearborn Civic Center will be 
the location for the Annual Swap ‘n Shop sponsored 
by the Livonia ARC. Doors open from 8 AM-4 PM. 
VE Exams in the afternoon. Talk-in on 144.75/145.35 
and 146.52 simplex. For more info, send 4 x 9 SASE 
to Neil Coffin WA8GWL, Livonia ARC, P.O. Box 2111, 
Livonia MI 48151. Tel. (313) 427-3905. 

NEW HYDE PARK, NY A Hamfest, sponsored by 
the Long Island Mobile ARC, will be held from 9 AM- 
4 PM at the Nassau County Police Activity League, 
375 Denton Ave. Talk-in on 146.25/.85. For further in- 
fo, please contact Neil Hartman WE2V, (516) 462-5549. 
ROCK ISLAND, IL The 22nd annual Davenport 
(lowa) ARC Hamfest will be held at the QCCA Expo 
Center. Large indoor Flea Market. Talk-in on the WOBXR 
146.28/.88 rp. Advance payment deadline is Feb. 15th. 


Contact Al Broendel N9OK, 2712 38th St., Rock Island 
IL 61201, for Exam details; or Talk-in on the WOBXR 
146,.04/.64 rpwr. For Hamfest info, contact Kent Williams 
K9UQI, 4245 10th St., East Moline IL 61244. 


FEB 27 


DALTON, GA WCARS VE Exams will be held at 3 
PM at Unity Baptist Church, Burleson Rd. No walk- 
ins. Contact Bert L. Coker N4BZJ, (706) 259-5625 or 
Harold W. Jones N4OTC, (706) 673-2291. 


FEB 27-28 


CINCINNATI, OH The ARRL 1993 Great Lakes Div. 
Convention will be held from 8:30 AM-5 PM (both 
days) at the Cincinnati Gardens Exhibition Center, Sey- 
mour Ave. and Langdon Farm Rd. Advance deadline 
is Feb, 17th. Contact Stan Cohen WDSQDQ, (513) 53 1- 
1011, or Joe Halpin W8JDU, (513) 851-1056. 


MAR 6 


ABSECON, NJ The Shore Points ARC will sponsor 
“Springfest “93” at Holy Spirit H.S. on Route 9. Doors 
open at 9 AM. Talk-in on 146.385/.985. For more in- 
fo, write to: SPARC, P.O. Box 142, Absecon NJ 08201. » 


MAR7 


CUYAHOGA FALLS, OH The Cuyahoga Falls ARC 
39th Annual Hamfest will be held at the St. V. Center, 
3479 State Rd., from 7 AM-3 PM. Talk-in on 87/27. 
Get details from Bill Sovinsky K8JSL, 2305 24th St., 
Cuyahoga Falls OH 44223. Tel. (216) 923-3830. _ 
NORTHAMPTON, MA A Hanfest will be held at 
Smith Voc. School, Rte 9, by the Mt. Tom ARA, be- 
ginning at 9 AM. VE Exams at 10 AM. Pre-register by 
calling (4/3) 245-3228. Talk-in on 146.34/.94. Get de- 
tails from Jim K1MEA, 316 Main St., Easthampton MA 
01027. Tel. (413) 527-3199, 7-9 PM. 


MAR 13 


FARGO, ND Hamfest ‘93, from 8 AM-3 PM, will be 
sponsored by Red River Radio Amateurs at The Bowler, — 
2630 S. Univ. Dr. Talk-in on 146,16/.76. Ask about Ban- 
quet tickets. Contact RRRA, P.O. Box 3215, Fargo ND 
58108-3215. Tel. (218) 233-2584 7 PM-10 PM. 


calendar 
| 


NORTH CENTRAL, WI A group of hams will op- 
erate KF9MG on 28.360, 21.360, 7.260 and 38.860, to 
commemorate the 1993 Badger State Winter Games. 
For certificate, send QSL and large SASE to Mike 
KA9VFP, 1104 E. Lieg Ave., Shawano WI 54166. 


FEB 13-14 


CONCORD, NH The Contoocook Valley RC will cel- 
ebrate the Grand Opening of the KIBKE Club station, 
at the Christa McAuliffe Planetarium during the New 
Hampshire QSO Party. Tune in on the 80-10 meter 
bands. For QSL, send a #10 SASE to Contoocook Val- 
ley RC, P.O. Box 88, Henniker NH 03242. 


FEB 13-15 


1993 NEW HAMPSHIRE QSO PARTY The NH 
ARA will sponsor this event from 1900 UTC Feb. 13th- 
0700 UTC Feb. 14th, and from 1400 UTC Feb. 14th- 
0200 UTC Feb. 15th. Open to all license classes. For 
more details, write to G.E.A.R.S., Conrad Ekstrom 
WBIGXM, P.O. Box 1076, Claremont NH 03743-1076. 


FEB 19-21 


MARQUETTE, MI The Hiawatha ARA will operate 
N8GBA from 1700Z Feb. 19th-1700Z Feb. 21st, to 
honor the UP 200 Sled Dog Championship. Use the 
lower end of the 10, 15, 20 and 40 meter phone bands. 
For a certificate, send a large SASE (with 2 stamps), to 
Richard Schwenke N8GBA, 21 Smith Ln., Marquette 
MI 49855. 


FEB 20 


BREMERTON, WA The North Kitsap ARC of Wash- 
ington, will operate K7SXL at the Olympic College in 
conjunction with VoTech Week. Operating hours are 
from 1600Z to 2400Z. Frequencies: CW—3.65/.69, 
7.04/.08, 14.04/.08, 21.04/.08, 28.025/.075 MHz; SSB— 
3.84/.88, 7.24/.28, 14.24/.28, 21.34/.38, 28.44/.48 MHz. 
Send QSL with SASE to North Kitsap ARC, P.O. Box 
2268, Silverdale WA 98383-2268. 


FEB 25-28 


BROWNSVILLE, TX The Faulk Intermediate School 
ARC will operate NSSMH from 1400Z-2200Z, tocom- 
memorate the annual Charro Days Festival. Tune the — 
General portion of 40, 20, 15, and Novice portion of 
the 10 meter bands. For Certificate, please send a QSL 
and SASE to Faulk Intermediate ARC, 2200 Roosevelt, 
Brownsville TX 78521. 


FEB 27-MAR 2 


HUNTSVILLE, TX The Huntsville ARS will 
operate WASSAM from the campus of Sam Houston 
State U., from 0000Z Feb. 27th-2400Z Mar. 2nd, dur- 
ing the celebration of General Sam Houston's 200th 
birthday. Frequencies: Lower portion of the HF Gener- 
al phone subbands, and the Novice 10m phone subband. 
For a3-color Certificate, send QSL anda9x12SASE; 
for a QSL card, send QSL and SASE, to HARS Special 

Event, P.O. Box 7516, Huntsville TX 77342-7516. 


tadio onengriie 
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Direct Digital Synthesizer 

- Another feature to look for in 
your new radio is DDS, or a Direct 
Digital Synthesizer. A Direct Dig- 
‘ital Synthesizer allows very fine 
tuning rates, usually down to | Hz. 
_ This slow tuning rate is needed 
_ when operating digital modes such 
as HF packet or AMTOR. The De- 
- cember 1992 and January 1993 is- 
sues of 73 Amateur Radio Today 
describe a simple Direct Digital 
Synthesis rig for QRP use. Check 
itout! 

E So, the choice is yours. Only you 
know what you can afford anti on- 
__ fy you can say for sure what kind 

_of rig you want. There’s more to 
_ ham radio than just CW and SSB, 
so look over the options of using 
digital communications. This may 
“include full QSK (full break-in) to 
special “digital mode” filters. Are 

~ you a member of MARS or think- 
_ ing of becoming a member down 
_ the road? If so, then look for a rig 
_ that will allow operation out of the 
“normal ham bands. You may have 
-to.do a simple modification your- 
self to the rig or pay to have it done. 
Just be sure the rig will work out 
- of band for MARS and CAP use. 
How about getting the rig repaired 
when it breaks? Most of the solid- 
_ State mircoprocessor rigs are beyond 
- most of us to fix ourselves. The use 
_ of surface-mount components and 
- special ICs leave little to be fixed 
~ by most hams. Keep this in mind 
___when going for the best price. It 

____ might be cheaper in the long run to 
:: pay a little bit more for the rig from 
a dealer who will repair it in-house 
than to send it across the country to 
-anational repair depot. Gordon West 
__ WB6NOA did a very complete ser- 
_ vice-survey on the major radio man- 
“ufactures in 73 Amateur Radio To- 
_ day a year or so ago. 


‘ 


_ Continued from page 1 


__ handlers’ skills at optimum levels— 
__ skills that are developed for use in 
times of cm emergency or disas- 
AACIS 

You, the amateur, and your radio 


club have an obligation to the public 
which is served by amateur radio. On- 

_ ly an informed public, using the ser- 

i vices available to them, will know that 
amateur radio is an important service. 
Only an informed public can help to 

_ protect the amateur bands from being 


No one radio is better than 
another; the difference is mostly in 
features you like and how they are 
used. Personally, I like Ten-Tec 
rigs. Always did, always will. 
They’re easy to fix if they get sick, 
and if I’m in a spot with one a call 
down to the factory will usually 
solve the problem. Many times a 
board swap at no charge will fix 
the problem with a Ten-Tec rig. 
Ten-Tec’s QSK is the standard which 
others are compared to. It’s a CW 
op’s dream rig. 

Many of my friends contest and 
contest very heavily. They prefer 
the Kenwood models. Ease of use 
and operating performance, as well 
as style, make Kenwood a very 
popular choice. Kenwood has a ser- 
vice manual for all their rigs to help 
in their repair. 

If you chase DX and read about 
DXpeditions, then you know all 
too well ICOM has many choices 
to choose from. I find ICOM rigs 
a bit easier to repair and get parts 
for than some of the other ones. 
ICOM has a very, very intensive 
line of accessories for all of their 
rigs. 

But when I think of working SSB, 
my thoughts go back to the time I 
helped operate the World Wide DX 
contest and I_ operated 
a Yaesu FT-101ZD. Smooth, clean 
operation with an audio punch 
that put QSOs in the logbook. 
Yaesu also makes the only (that 
I know of) 2 meter rig to meet Mil 
specs! 

I hope some of this will help you 
in picking out a new rig. Some- 
times the best thing to do is ask a 
friend who has one if you can spin 
the knobs. Don’t let one bad report 
sour your thinking. There’s going 
to be a bad apple in everyone’s bas- 
ket at some time. Keep an open 
mind when asking around. [Qj 


- Operation Holidays II 


usurped by other potential users. On- 
ly an informed public can make leg- 
islators and regulators see the value 
of amateur radio as a national asset. 
Only you, the amateur community, 
can get the word out to the public. Act 
now! Talk to your family, your friends, 
your neighbors, your civic leaders. 
Write letters to editors. Submit new 
items. GET INVOLVED. The future 
of amateur radio may well be in your 


hands. 


The Best Scanner Use Antenna! 
The FLYTECRAFT™ Model CFN 


: Je Element Wideband VHF/UHF Antenna 


e alte Model CEN is the ultimate 
act, rugged antenna for 50 to 
3 13 Ghz use. (Transmit from 144 to 
1.3 Ghz) e Average SWR - 1.5 
across transmit range. e Amateur 
radio licensees operate all bands — 
2M, 220, 450, 900, and 1.2 Ghz 
e Novices! Ideal for operation in 
220 or 1.2 Ghz band for which you 
have privileges. e Low vertical 
angle radiation e Large capture area 
e Unity gain e Use indoors or out ~ 
CEN is lightweight, but tough — 
E segs by withstands hurricane-force winds. 
mmy- Winning e Instant assembly — ideal for 
Network TV Engineer permanent, portable, or Field Day! 
Steve Flyte, Attractive, strong design. Unique, 
K7SF futuristic appearance. 


Built with pride & sold worldwide ~ FLYTECRAFT™ usA 
FLYTECRAFT™ Model CEFN ~ $119.95 


Send Check or $ Order to: FLYTECRAFT ™ P.O. Box 3141 
Simi Valley CA 93093 ~ Add $5.50 s/h continental U.S. 


VISA/MC PHONE ORDERS 
805 - 583 - 8173 Mon thru Fri 9A-5P (PT) 


CIRCLE 251 ON READER SERVICE CARD 


Subscribe 
To 
Radio Fun 


Call 
1-800-257-2346 


Sell 


your 
Product 


CLP 5130-1 


Dan 
Harper 
TODAY! 


ei 


LP YAGI BEAM 
50-1300 MHz 
CONTINUOUS COVERAGE 


Kk kk kK eK | |One antenna does it all! 


The CLP 5130-1 covers 50, 146, 222, 440, 902, 1296MHz Ham bands, 
VHF, UHF, 800MHz Public Service bands, Military, Aircraft bands, 
even complete Television and FM broadcast band coverage! 
* Outstanding performance with high forward gain, VSWR below 
2.0:1 over entire frequency range! 
* Compact and lightweight, all aluminum design, multi purpose 
horizontal or vertical mounting. 
* Extra strong, commercial grade construction withstands the worst 
weather for unsurpassed reliability. 
* Can pass as a conventional TV antenna! Perfect for apartment 
dwellers, those with limited space or antenna restrictions. 
*Attention Future Hams: High performance, continuous coverage 
scamer reception now, all band transmitting beam ant. when you 
get your ticket! 
* Also available: Create model CLP5130-2 LP Yagi Beam with 
continuous 105-1300MHz coverage in a smaller size. 
If you could only have one antenna for complete 


TOLL 
FREE 


1-800-666-0908 


PRICING AND ORDERS ONLY 
KENWOOD 


Full KENWOOD line 
Radios & Accessories sd 
FT B90AT 


Call for All YAESU 
Radios & Accessories 


DJ580T 


UR599T 
Full line of Radios 
and Accessories 


C558A 


hl STANDARD. 


Full line of Radios 


and Accessories Full ICOM line 


Radios & Accessories 


AEA ¢ ASTRON # COMET * CUSHCRAFT ¢ DIAMOND ¢ KANTRONICS ¢ MFJ 
¢ SANGEAN * SONY SHORTWAVE ¢ DRAKE @ MANY MORE. .. 


TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561 
LENTINI COMMUNICATIONS INC. 


21 GARFIELD STREET. NEWINGTON. CT 06111 
Hours: M-F 10-6. C.0.D.s Same Day 


SAT. 10-4 F<} co ~OK Shipping 


CIRCLE 234 ON READER SERVICE CARD 


NE ANTENNA — ALL VHF AND UHF oa 


VHF/UHF coverage, this would be it! 
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Radio fun 


Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest to try and dump it, but 
you know you'll get a far more realistic price if you have it out where 30,000 active ham potential buyers can see 
it, rather than the few hundred local hams who come by a flea market table. Check your attic, garage, cellar, and 
closet shelves and get cash for your ham and computer gear before it's too old to sell. You know you're not going 
to use it again, so why leave it for your widow to throw out? That stuff isn't getting any younger! 

The Radio Fun Flea Market costs you peanuts (almost)—comes to 10 cents a word for individual (noncommer- 


cial) ads, and 70 cents a word for commercial ads. Don't plan on telling a long story. Use abbreviations, cram it in. 
But be honest. There are plenty of hams who love to fix things, so if it doesn't work, say so. 

Make your list, count the words, including your call, address and phone number. Include a check or your credit 
card number and expiration. If you're placing a commercial ad, include an additional phone number, separate from 
your ad. This is a monthly magazine, not a daily newspaper, so figure a couple of months before the action starts; 
then be prepared. If you get too many calls, you priced it too low. If you don't get many calls, too high. 

So get busy. Blow the dust off, check everything out, make sure it still works right, and maybe you can help make 
a ham newcomer or retired old-timer happy with that rig you're not using. 

Send your ads and payment to Radio Fun Flea Market, Judy Walker, 70 Route 202 N, Peterborough NH 03458, 


and get set for the phone calls. 


The Deadline for the March 1993 
Flea Market is January 20, 1993. 


SENSATIONAL NEW WAY TO 
LEARN CODE-Do Aerobics, Sing, 
Jog, or Drive while learning code! 
Now the secret is yours! Order THE 
RHYTHM OF THE CODE-Morse 


code music cassette today! $9.95 ppd HOMEBREW COMPONENTS. 


KAWA Records, P.O. Box 319-R, 
Weymouth MA 02188. RF247 


MINIATURE POLICE RADAR 
TRANSMITTER one mile range, $41 
assembled, $31 kit, (219) 489-1711. 
P.O. Box 80096, Fort Wayne IN 46898. 
RF251 


new products 


STARTEK INTERNATIONAL 


The new model ATH-15 from 
Startek International is a frequency 
counter/frequency finder with an in- 
stant-reading RF signal-strength bar 
graph in a pocket-size aluminum cab- 
inet. The fast response time and 
ATH™ (automatic trigger and hold) 
feature on this unit offer a distinct- 
ly new and improved feel to the op- 
eration of a portable frequency counter. 
The ATH-15 can read frequencies 
from 1 MHz to 1500 MHz, and the 
10-segment 2"-long LED bar graph 
can give an instant RF signal-strength 
indication from signals below 1 MHz 
to over 4 GHz. There are two ranges 
with three selectable gate times on 
each range; maximum resolution is 
10 Hz. The new ATH feature elim- 


inates random counting and false 
readings. The response time from 
the beginning of the input signal to 
a stable accurate display has been 
dramatically reduced up. 

The ATH-15 comes with factory- 
installed NiCd batteries. It is housed 
in a rugged, attractive black anodized 
aluminum cabinet measuring 3.5" x 
4" x 1", and weighing about nine 
ounces. The ATH-15 is $235, the 
CC-90 case is $12 and the TA-90 
antenna is $12. For more informa- 
tion, contact Srartek International, 
Inc., 398 N.E. 38th St., Ft. Laud- 
erdale FL 33334; (305) 561-2211, 
(800) 638-8050, Fax: (305) 561- 
9133. Or circle Reader Service No. 
201. 


JAN CRYSTALS 


JAN Crystals has published a 
new catalog of quartz crystals and 
holders. This illustrated eight-page 
booklet contains descriptions, 
specifications and prices on crystals 
for frequency control, micro- 
processors, data transmission, tele- 
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metry and telecommunication 
voice. 

The catalog is free. Contact JAN 
Crystals, P.O. Box 06017, Ft. My- 
ers FL 33906-6017; (813) 936-2397, 
(800) JAN-XTAL. Or circle Reader 
Service No. 202. 


—_—a. = 


Large SASE brings catalog. KA7QJY 
COMPONENTS, Box 3893, Logan 
UT 84323. RF271 


WEATHER INSTRUMENTS. Dig- 
ital and Traditional. Call for catalog. 
THE WEATHER STATION. 1-800- 
666-7014. RF280 


OAK BAY TECHNOLOGIES 


OAK BAY TECHNOLOGIES has announced 
a companion product to their UNI-Cable™ 
Universal Packet TNC/Transceiver cable line. 
The CA-232HH now provides the same uni- 
versal solution for TNC-to-handheld cabling. 
The CA-232HH will virtually interface all pop- 
ular TNCs to all popular handhelds that use the 
2.5mm and 3.5mm microphone and earphone 
jacks. The CA-232HH was designed specifi- 
cally for easy installation and configuration— 
its ability to be reconfigured to fit any of the 
popular TNCs and handhelds eliminates the 
need to purchase a different cable each time 
you change radios or TNCs. The installation 


requires no soldering. 


The CA-232HH comes complete with the 
main interface unit, interface cables for the 
handheld, and easy-to-follow instructions. The 
list price is $34.95 and the product is warrant- 
ed for one year. For more information, contact 
Oak Bay Technologies, Inc., P.O. Box 65494, 
Port Ludlow WA 98365; (206) 437-0718. Or 


circle Reader Service No. 203. 
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RADIO MODIFICATIONS by FCC 


licensed electronics technician. $39.95. 
SASE for radios covered and mods 
available. Scott Littfin, NOEDV, Route 
1, Box 107A, Glidden WI 54527. 
RF285 


FREE SHORTWAVE. Convert any 
AM Radio to receive worldband short- 
wave signals for pennies. Instruction 
booklet, $10. ELECTROMAN, Dept 
RF, Box 24474, New Orleans LA 
70184. RF352 


INEXPENSIVE HAM EQUIP- 
MENT. Send stamp for list. WA4DSO, 
3037 Audrey Drive, Gastonia NC 
28054. RF559 


WANTED TO BUY: .1991 Radio Am- 
ateur Callbook Supplement. WA1ZKH. 
(617) 464-3554. Bill Moynihan, 602 
Dorchester Avenue, South Boston MA 
02127. RF605 


RADIO SHACK HTX-100 10M 
transceiver for sale. SSB/CW, 25W, 
microphone, manual and original:pack- 
aging. Two years old, works great. 
$150.00 ppd. WP2AHE, Joseph De- 
spins, 919-233-6974 (evenings), 4705- 


Cc Bluebird Court, Raleigh NC 27606. 
_ RF67S — 


TRADE IBM COMPATABLE 
SOFTWARE. Ham, Electronics, all — 
areas. Send your list with good de- 
scription and Ill send mine. Scores of 
good programs. Donald Wahle N7URL, 
Box 1244, Jacksonville OR 97530. oe 
RF800 


VIDEOCIPHER /SATELLITE/ © 

SCANNER/ CABLE/ AMATEUR/ 
CELLULAR. Repair Manuals,Mod- 
ification Books & Software. Catalog- 
$3.00. TELECODE, P.O. Box 6426- 
RF, Yuma AZ 85366-6426. RF963 


SECRET SCANNER Frequencies: 
Federal, Police, Aero, Military, Cel- 
lular, Surveillance, also SWL & CB 
Books. Big FREE catalog! CRB RE- 
SEARCH, Box 56-RF, Commack NY 
11725. RF996 


AWARDS AND CERTIFICATES 
FUN. K1BV’S huge directory de- 
scribes complete rules 2150+ differ- 
ent from 121 countries. $19.40. Ted — 
Melinosky, Box 960, Keene NH 03431- 
0960. RF997 


G & P ENGINEERING © 


G & P Engineering has announced 
a new style of antenna mounting = 
system called the “N-PAM” unit. _ 
The N-PAM unit will mount on the 
roof without drilling holes into the 
roof. It will mount on any roof at 
any pitch from flat to a 12/12 pitch, 
and will allow use on roofs with 16" 
0.c., 24" o.c., stick-built or truss sys- ; 
tems. Basic systems include single | cae 
or dual tray units with a2" mast 3' 
high—ideal for a tribander/VHF- — 
UHF system. Options include a 5' — 
or 7' mast. The 7' mast can be used 
with the largest OSCAR. antenna 
system or stacked yagis. 

All mounts are made of steel and © 
are primed and painted with a durable 
and hard epoxy paint, black, toblend 
with most roof shingle colors. For — i 
prices and more information, con- _ 
tact G & P Engineering, 4943 Finch 
Court, Stephens City VA 22655; 
(703) 869-4530, Fax: (703) 869- 
5116. Or circle Reader Service No. ze 
204. 


BOOKS FOR BEGINNER 


| 02D42 Digital Novice by Jim Grubbs Geared to make 
you a more knowledgable participant. $8.50 


01A87 Shortwave Listener's Antenna Handbook 
Primer antenna theory. $13.95 


05C25 Basic A.C. Circuits A step-by-step approach 
for the beginning student. $24.50 


05E50 Fun Way Into Electronics Exciting build and 
lear projects. $9.95 


05E51 One Evenings Electronic Projects Easy in- 
expensive one evening projects. $8.95 


20N018 Technician Class License Manual: New 
No-Code by Gordon West This book covers every- 
thing you need to become a Technician Class Ham. 
Every question and answer on the examinations is 
ely in this one book. FCC Form 610 application. 


20N092 The Wonderful World of Ham Radio by 
Richard Skoinik, KB4LCS Simple, clear, and fun. 
Introduces young people to amateur radio. $7.95 


| 20N100 Electronics Build and Learn (2nd Ed.) by 
RA Penfold Combines theory and practice so that you 
} can “leam by doing.” $12.50 


| 20N099 Digital Electronics Projects for Beginners 
__ | by Owen Bishop Contains 12 digital electronics pro- 
~ | jects suitable for the beginner to build with the mini- 
tmum of equipment. $12.50 


AR2073 Novice Antenna Notebook A beginners 
Quide to easy and effective antennas and tuners you 
can build. $9.50 - 


AR2871 W1FB’s Help for New Hams by Doug 
DeMaw W1FB Complete for the newcomer. Put to- 
gether a station and get on the air. $10.00 


| AR2286 First Steps in Radio by Doug DeMaw W1FB 
Series of QST articles. $5.00 


7 SHORTWAVE 


_ 06857 1993 Passport to World Band Radio by 
International Broadcasting Services, Ltd You'll get the 
_ latest station and time grids. $16.50 


_ 03S11 Shortwave Receivers Past and Present edit- 
ed by Fred J. Osterman Guide to 200+ shortwave re- 
_ ceivers manufactured in the last 20 years. The Blue 
_ Book of shortwave radio value. $8.95 


07R25 The RTTY Listener by Fred Osterman New and 
_ expanded. This specialized book compiles issues 1 
through 25 of the RTTY Listener Newsletter. Contains 
_ up-to-date, hard-to-find information on advanced RTTY 
and FAX monitoring techniques and frequencies. $19.95 


~ 03009 Shortwave Clandestine Confidential by Gerry 
___ L. Dexter Covers all clandestine broadcasting, country- 
___ by-country: tells frequencies, other unpublished informa- 
tion: spy, ere freedom fighters, rebel, anarchist 
__ fadio, secret radio. $8.50 


 03M221 US Military Communications (Part 1) US 
Military communication channels on shortwave. Covers 
frequencies, background on point-to-point frequencies 
‘for the Philippines, Japan and Korea, Indian and Pacific 
Oceans, and more. $12.95 ; 


03M222 US Military Communications (Part2) Covers 
___US Coastguard, NASA, CAP, FAA, Dept. of Energy, 

_ Federal Emergency Management Agency, Disaster 
- Communications, FCC, Dept. of Justice. From 14 KC to 
9073 KC. $12.95 


 03M223 US Military Communications (Part 3) 
Completes the vast overall frequency list of US Military 
Services, from 8993 KC to 27,944 KC. $12.95 

09S42 The Scanner Listener's Handbook by Edward 
Soomre N2BFF Get the most out of your scanner radio. 


03S208 Radioteletype Press Broadcasts by Michael 
Schaay Schedules of Press Services by time, frequen- 
cy, and country broadcasting in English, French, 
_ German, Spanish, and Portuguese. $12.95 


_ 11788 Tune in on Telephone Calls by Tom Kneitel 

K2AES Formatted as a frequency list with detailed de- 

ees of each service and its location in RF spectrum. 
12.95 


03K205 Guide to Radioteletype (RTTY) Stations by 
J. pons Updated book covers all RTTY stations 
from 3MHz-30Mkz. Press, Military, Commercial, Meteo, 
PTTs, embassies, and more. $12.95 


11AS10 Air Scan Guide to Aeronautical Com-muni- 
cations (5th Ed.) by Tom Kneitel K2ZAES Most compre- 
hensive guide to monitoring US aeronautical communi- 
cations. Cover all Canadian land airports and seaplane 
bases, plus listings for Central America, the Caribbean, 
North Atlantic, and the Pacific Territories. $14.95 


_  15A002 Scanner and Shortwave Answer Book by 
Bob ee Most frequently asked questions by hobby- 


07A66 Aeronautical Communications Handbook by 
_ Robert E. Evans Exhaustive, scholarly treatment of 
shortwave aeronautical listening. $19.95 


_ 07R20 A Radio Journal 1912-1940 by Russ Rennaker 
W9CRC Easy to read and informative, educational and 
entertaining. A trip down memory lane to the early days 
of radio. $7.95 


11RF13 The “Top Secret” Registry of US Govern- 
_ ment Radio Frequencies (7th Ed.) by Tom Kneitel 
__K2AES This scanner directory has become the standard 
_ feference source for frequency and other important in- 
_ formation relating to the communications of federal 
agencies. $19.95 
11F52 Ferrell’s Confidential Frequency List, New 
Revised Edition compiled by A.G. Halligey All frequen- 
_ Cies from 4 MHz-28MHz covering ship, embassy, areo, 
oa Interpol, numbers, Air Force One/Two, more. 


11SR97 National Directory of Survival Radio 
Frequencies by Tom Kneitel K2ZAES Handy and con- 
cise reference guide to high interest communications 
frequencies required by survivalists. $8.95 

_ 11SM11 Scanner Modification Handbook, Vol. 1 by 
__ Bill Creek provides straightforward step-by-step instruc- 
tions for epeneng the operating capabilities of VHF 
scanners. $17.95 \ 


11EE06 Guide to Embassy Espionage Com-munica- 
tions by Tom Kneitel K2ZAES Candid and probing exam- 
ination of worldwide embassy and (alleged) espionage 
communications systems and networks. $1 0.95 


15D93 1993 Shortwave Directory (8th Ed.) by Bob 
Grove Extensively revised, the new 1993 Shortwave 
Directory is the consummate DXer's bible for the first 30 
MHz of radio spectrum, including up-to-date and accu- 
rate. $21.95 


20N093 Vintage Radio 1887-1929 by Morgan E. 
McMahon The authoritative reference book for histori- 
ans and collectors, $8.95 


20N094 A Flick of the Switch, 1930-1950 by Morgan 
E. McMahon_ Discover the fast-growing hobby of radio 
collecting. $8.95 


07R26 World Wide Aeronautical Communications 
by Robert E. Evans Aircraft/Air Traffic Control, 
Aircraft/(Company Operations, Aviation Weather 
Broadcasts, Aeronautical Flight Tests, Worldwide 
Military Air Forces, Aero Search & Rescue, Aero Law 
Enforcement, NASA Flight Support, Aero Terms & 
Abbreviations and Aero Tactical Identifiers. $6.95 


11T89 Scanner Modification Handbook Vol. 2 Bill 
Creek Here it is—a companion to Vol. |. In fact, Vol. 2 
has a section that provides improved approaches and 
updated techniques for the mods in Vol. 1. There’s 18 
new exciting modifications for popular scanners. $17.95 


03R01 World Press Services Frequencies (RTTY) 
New Sth Ed A comprehensive manual covering ra- 
dioteletype news monitoring—contains all information— 
antenna, receiving, terminal units, plus three extensive 
frequency lists. $8.95 


SOFTWARE 


04M54 GGTE Morse Tutor From beginner to Extra 
class in easy self-paced lessons. Code speeds from 1 to 
over 100 words per minute. Standard or Farnsworth 
mode. Adjustable tone frequency. Create your own 
drills, practice or actual exams. Exams conform to FCC 
requirements. 5 1/4" floppy for IBM PC, XT, AT, PS/2 or 
compatibles. $19.50 


04M55 Advanced Edition $29.9520N021 No Code 
Ham Radio Education Package Computer software 
package. Includes computer aided instruction software 
oe a compartir): 200 page Ham Radio Handbook. 


20N022 Ham Operator Education Package Computer 

software contains five IBM compatible discs with all 

questions for all license classes, plus “Morse Academy” 

Hoag software that takes you from 0-20 wom. 
8. 


Lanze Code Programs—{Available on 5 1/4" disk.) 
Inexpensive complete study guide code programs for 
both the C64/128 Commodores and the IBM compati- 
bles. Programs include updated FCC questions, multiple 
choice answers, formulas, schematic symbols, dia- 
grams, and simulated (VE) sample test. 


IBM Part# Commodore Part Price 
Novice \BMO1 COMO01 $14.95 
Tech IBMO2 COM02 $14.95 
General IBM03 COM03 $14.95 
Advance IBMO4 COM04 $19.95 


Extra (New Pool) IBM05 COMOS $19.95 


IBM06, COMO6 IBM/Commodore Tech No Code— 
Lanze Code Program Contains all the authorized FCC 
questions and answers used in testing formulas, 
schematic symbols, diagrams, and sample test for pass- 
ing the new Technician No Code license. $24.95 


1BM97 Amateur Radio Part 97 Rules Includes updat- 
ed, revised Commission's Rules, September 30, 1989 5 
1/4" disk IBM compatible only. $9.95 


STUDY AIDS 


VIS Study Cards Compact, up-to-date Flash Cards 
with Key Words, Underlined, Quiz on back. Formulas 
worked out. Schematics at your fingertips. Used 
SUCCESSFULLY by ages 6 to 81! 


NOVICE 
TECH 
GENERAL 
ADVANCED 
EXTRA 


ViSo1 $11.95 
ViS02 10.95 
VISO3 9.95 
VISO4 15.95 
VISOS 14.45 


UHF/VHF PACKET 


01P22-2 The Packet Radio Handbook (2nd Ed.) by 

Jonathan L. Mayo KR3T “...the definitive guide to ama- 

Le packet operation."-—Gwyn Reedy W1BEL Only 
15.00 


09V11 The Basic Guide to VHF/UHF Ham Radio by 

Edward M. Noll Provides a first rate introduction to the 

By and 1.25 meter bands as well as 23, 33, and 70cm. 
50 


20N019 U.S. Repeater Mapbook by William Smith 
N6MQS The Guide for traveling radio amateurs. $9.95 


03R02 RTTY Today by Dave Ingram K4TWJ Most 
comprehensive RTTY guide ever published. $8.50 


ANTENNAS 


20N108 The Easy Wire Antenna Handbook by Dave 

Ingram K4TWJ. Gives you all of the needed dimensions 

for a full range of easy to build and erect “sky wires.” 
9.5 


01A70 Practical Antenna Handbook by Joseph J. 
Carr Design, build, modify, and install your own anten- 
nas. $21.50 


10A342 All About Verticle Antennas by William Orr 
Sots late coverage of amateur communications. 
5 


10A345 Beam Antenna Handbook by William Orr and 
Stuart Cowan Everything you need to know about beam 
design, construction, and operation. $11.95 


05A95 Easy-up Antennas for Radio Listeners and 
Hams by Edward M. Noll Like to learn how to construct 
low-cost, easy-to-erect antennas? $16.50 


AR1993 ARRL 1993 Handbook (69th Ed.) 39 chap- 
ters, featuring 2,100 tables, figures and charts. 
Comprehensive, well organized and affordable. $25.00 


AR1086-4 ARRL Operating Manual (4th Ed.) 
Information on how to make the best use of your station, 
including: interfacing home computers. OSCAR, VHF- 
UHF. $17.00 


AR0194 Antenna Compendium Vol. 1 Materials on 
verticals, quads, loops, yagis, reduced size antennas, 
baluns, Smith Charts, antenna polarization. $10.00 


AR2545 Antenna Compendium Vol. 2 Covers verti- 
cals, yagis, quads, multiband and broadband systems, 
antenna selection. $12.00 


AR2626 Companion Software for Antenna 
Compendium Vol. 2 5 1/4” MS-DOS floppy. $10.00 


AR0488 W1FB’s Antenna Notebook by Doug DeMaw 

W1FB Get the best performance out of unobtrusive wire 

As and verticals. Build tuners and SWR bridges. 
50 


AR0348 QRP Notebook by Doug DeMaw W1FB 
Presents construction projects for the QRP operator. 
10 


AR4141 W1FB’s Design Notebook by Doug DeMaw 
WIFB Filled with simple practical projects that can be 
built using readily available components and common 
hand tools. $10.00 


AR2200 Antenna Impedance Matching by Wilfred N. 
Caron Most comprehensive book written on using Smith 
Charts in solving impedance matching problems. $15.00 


AR0402 Solid State Design Good basic information, 
circuit designs and applications: descriptions of re- 
ceivers, transmitters, power supplies, and test equip- 
ment. $12.00 


AR0402 Solid State Design Good, basic information, 
circuit designs and applications; descriptions of re- 
ceivers, transmitters, power supplies, and test equip- 
ment. $12.00 


AR3193 Weather Satellite Handbook (4th Ed.) by Dr. 
Ralph Taggart WB8DQT Expanded and revised to re- 
flect today's weather-fax satellite technology. $20.00 


AR3290 Companion Software for Weather Satellite 
Handbook 5 1/4” MS-DOS Floppy. $10.00 


AR3291 Now You're Talking!: Discover the World of 
Ham Radio. Covers everything you need to know to 
earn your first Amateur Radio license. More than a study 
quide, this book will help you select equipment for your 
ham radio station and explain how to set it up—every- 
thing you'll need to know to get on the air! $19.00 


AR3292 Your Introduction to Morse Code: Practice 
Cassettes Kit includes two 90 minute cassette tapes. 
Prepares you for the 5 WPM Morse code exam to eam 
your Novice license or add high-frequency worldwide 
communications privileges to your code-free Technician 
license. $10.00 


AR0437 ARRL Repeater Directory 1992-1993 
19,000+ listings with digipeaters, bandplans, CTCSS 
(PL(TM)) tone chart, frequency coordinators, ARRL spe- 
cial service clubs, and beacon listings from 14 MHz to 
24GHz. $6.00 


AR1033 The DXCC Companion by Jim Kearman 
KR1S Spells out in simple, straightforward terms what 
you need to be a successful DXer. $6.00 


AR1250 Log Book—Spiral $3.50 


ARA341 Interference Handbook AFI sleuth’s experi- 
ence in solving interference problems. $12.00 


AR2197 ARRL Data Book Valuable aid to the RF de- 
sign engineer, technician, radio amateur, and experi- 
menter. $12.00 


AR2960 Transmission Line Transformers (2nd Ed.) 
by Dr. Jerry Sevick W2FMI Practical designs and specif- 
ic information on construction techniques and sources of 
material. $20.00 


AR0410 Yagi Antenna Design A Ham Radio series 
polished and expanded by Dr. Lawson. $15.00 


AR2171 Hints and Kinks Ideas for setting up your gear 
for comfortable, efficient operation. $8.00 


AR3169 QRP Classics Compilation of ARRL publica- 
tions on building receivers, transmitters, transceivers, 
accessories. $12.00 


ARRL License Manuals Complete FCC question pools 
with answers. 


AR2375 Technician Class $6.00 
AR2383 General Class $6.00 
ARO166 Advanced Class $6.00 
AR2391 Extra Class $8.00 


AR3185 The Satellite Experimenter’s Handbook, 
(2nd Ed.) by Martin Davidoff K2UBC Expanded and re- 
vised. Focusing on satellites built by and for the interna- 
tional radio amateur community. $20.00 


AR0477 Low Band Dxing How to meet the challenges 
of the different forms of 160, 80, and 40 meter propaga- 
tion with effective antennas, equipment, and operating 
strategies. $10.00 


AR2456 FCC Rule Book (8th Ed.) A must for every ac- 
tive radio amateur. $9.00 


AR2030 Your Gateway to Packet Radio (2nd Ed.) 
Tells everything you need to know about this popular 
new mode. $12.00 


AR2103 Satellite Anthology The latest information on 
OSCARs 9 through 13 as well as the RS satellites, the 
use of digital modes, tracking antennas, RUDAK, micro- 
computer, and more! $5.00 


AR2898 Space Almanac by Anthony R. Curtis K3KXK 
Recent news from space. $20.00 


AR2083 Complete DX’er (2nd Ed.) by Bob Locker 
W9KNI Learn how to hunt DX and obtain hard-to-get 
QSL cards. $12.00 


Uncle Wayne’s Bookshelf 


ARRL BOO 


AR2065 ARRL Antenna Book The new 16th Edition 
represents the best and most highly regarded informa- 
tion on antenna fundamentals, transmission lines, de- 
sign, and construction of wire antennas. $20.00 


AR3293 Morse Code: The Essential Language by L. 
Peter Carron Jr. W3DKV Expanded and revised in its 
2nd edition. How to handle distress calls heard not only 
on the hambands but on maritime and aircraft frequen- 
cies. $6.00 


REFERENCE 


202101 ry cone Electronics Data Book by Mike 
Tooley BA A basic electronic “recipe” book using com- 
monly available components. $18.00 


20N102 Practical Digital Electronics Handbook by 
Mike Tooley BA Contains nine digital test gear projects. 
Digital circuits, logic gates, bistables and timers, micro- 
processors, memory and input/output devices. $14.50 


20N103 Electronic Power Supply Handbook by /an 
R. Sinclair Covers many types of supplies—batteries, 
ee AC supplies, switch mode supplies and inverters. 


20N104 Electronic Test Equipment Handbook by 
Steve Money A a to electronic test equipment for 
the engineer, technician, student and home enthusiast. 


20N105 pital Logic Gates and Flip-Flops by Jan R. 
Sinclair A firm foundation in digital electronics. Treats 
the topics of gates and flip-flops thoroughly and from the 
beginning. $18.00 


01C80 Master Handbook of 1001 Practical Electronic 
Circuits Tried and proven solid state circuits. $19.95 


01P68 Pirate Radio Stations by Andrew Yody Tuning 
in to underground broadcasts. $12.95 


01T01 Transmitter Hunting by Joseph Moell and 
Thomas Curlee Radio direction finding simplified. 


02C30 Commodore Ham’s Companion by Jim 
Grubbs Commodore computer and the Ham. $9.50 


03R02 Rtty Today by Dave Ingram Modern guide to 
amateur radioteletype. $8.50 


03S04 Hidden Signals on Satellite TV by Thomas 
Harrington The secret signals on the satellites. $19.50 


05E01 Basic Electricity and Electronics The funda- 
mentals of electronics, book 1.$11.95 


05E02 Basic Electricity and Electronics The funda- 
mentals of electronics, book 2. $9.95 


05E03 First Book of Modern Electronics Unique pro- 
jects that are money saving. $12.95 


09D22 The World Ham Net Directory by Mike 
Witkowski New—2nd edition. Introduces the special in- 
terest ham radio networks and shows you when and 
where you can tune them in. $9.50 


09P33 Pirate Radio Directory by George Zeller Where 
to tune in on secret entertainment stations. $7.95 


10F093 1993 International Callbook The new 
1993 International Callbook lists 500,000+ licensed ra- 
dio amateurs in the countries outside North America. It 
covers South America, Europe, Africa, Asia, and the 
Pacific area (exclusive of Hawaii and the U.S. posses- 
sions). $29.95 


10D093 1993 North American Callbook The 1993 
North American Callbook lists the calls, names, and ad- 
dress information for 500,000+ licensed radio amateurs 
in all countries of North America. $29.95 


05H24 Radio Handbook, 23rd Ed. by William I. Orr 
W6SAI 840 pages of everything you wanted to know 
about radio communication. $29.50 


02B10 Heath Nostalgia by Terry Perdue K8TP A briet 
history of the Heath Company of Benton Harbor, 
Michigan. $9.50 


; Uncle Wayne’s Bookshelf Order Form 


{ You may order by mail telephone, or fax. All payments are to be in US funds. 


| Allow 3 weeks for delivery. 


I All orders add $5.00 shipping. 
| U.S. orders shipped UPS, all others shipped via mail. 


UPS to Canada and all foreign orders FOB Peterborough, NH. 


j Make checks payable to “Uncle Wayne's Bookshelf.” 


{ Name 


10DF92 1992 Callbook Supplement An update to the 
1992 International and American callbooks. $10.00 


12E76 Basic Electronics Prepared by the Bureau of 
Naval Personnel Covers the important aspects of ap- 
plied electronics and electronics communications. 
$10.95 


12E41 Second Level Basic Electronics Prepared by 
the Bureau of Naval Personnel Sequel to Basic 
Electronics, thorough treatment of the more advanced 
levels of applied electronics. $7.50 


01D45 The Illustrated Dictionary of Electronics, 5th 
Ed by Rufus P. Tumer and Stan Gibilisco An exhaustive 
list of abbreviations, and appendices packed with 
schematic symbols and conversion tables. $26.95 


20N091 Most-Often-Needed Radio Diagrams and 
mci Pal g Bont 1926-1938, Volume One com- 
piled by M.N. Beitman An invaluable reference for any- 
one involved in Vintage Radio restoration. $11.95 


20N096 How To Read Schematics (4th Ed.) by 
Donald E. Herrington Written for the beginner in elec- 
tronics, but it also contains information valuable to the 
hobbyist and engineering technician. $14.95 


20N097 Radio Operator’s World Atlas by Walt 
Stinson, WOCP. This is a compact (5x7), detailed, and 
comprehensive world atlas designed to be a constant 
desk top companion for radio operators. $17.95 


20N098 Electromagnetic Man by Cyril Smith and 
Simon Best Health and hazard in the electrical environ- 
ment. $29.95 


20N020 Secrets of RF Circuit Design by Joseph J. 
Carr Written in clear non-technical language, covers ev- 
erything from antennas to transistors. $19.50 


20N107 Ham Stuff A comprehensive buyer's guide and 
directory. $19.95 


20N109 73 Magazine Index 1960-1990 A complete in- 
dex to every article published in 73 Magazine through 
1990. Book $15.00 IBM software (specify type) $20.00 


20N110 Product Reviews Since 1945 Contains an in- 
dex to 3,400 product reviews that have appeared in 
QST, CQ, HR, 73 and Radcom. Book $12.95 IBM 
Software 5.25 $10.00 


CODE TAPES 


73705 “Genesis” $5.95 

5 wpm—This beginning tape, takes you through the 
26 letters, 10 numbers, and necessary punctuation, 
complete with practice every step of the way. 


73706 “The Stickler” $5.95 

6+ wpm—This is the practice tape for those who sur- 
vived the 5 wpm tape, and it’s also the tape for the 
Novice and Technician licenses. It is comprised of one 
solid hour of code. Characters are set at 13 wpm and 
spaced at 5 wpm. 


73713 “Back Breaker” $5.95 

134+ wpm—Code groups again, at a brisk 13+ wpm so 
you'll be really 
at ease when you sit down in front of a steely- 
eyed volunteer examiner who starts sending you plain 
language code at only 13 per. 


73720 “Courageous” $5.95 

20+ wpm Congratulations! Okay, the challenge of 
code is what's gotten you this far, so don’t quit now. 
Go for the extra class license. We send the code 
faster than 20 per. 


NEW STUFF 


SS8756 Warning! The Electribity Around You May 
Be Hazardous To Your Health by Ellen Sugarman An 
invaluable guide to the risks of electromagnetic fields; 
and steps you can take to protect yourself and your fam- 
ily. $11.00 


Wayne's Book “We the people” Declare War! On our 
lousy government. by Wayne Green A “must read” for 
every american taxpayer. Solutions to every problem 
facing our governemnent today. $12.95 


Street 


I City State Zip 
| TOTAL $ QAE OMC  OVISA  OCheck/Money Order 
i Card # Expiration Date 


Telephone: (603) 924-4196 (800) 234-8458 FAX: (603) 924-8613 
Mail: 73 Magazine, Attn. Uncle Wayne, PO Box 3080, Peterborough, NH 03458 
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The Yaesu F'T-102 


by Avery L. Jenkins WB8JLG 


Just as the day of the completely 
home-brewed station has passed, the 
era of the single-purpose rig has be- 
come history. Where once‘a ham might 
have had his CW rig for one. band and 
a phone rig for another, today those 
functions have been integrated into 
one package. And as technology pro- 
gresses, more and more functions can 
be squeezed in. 

The Yaesu FT-102 is a perfect -ex- 
ample of just how multi-model today’s 
radios are. This new Yaesu has more 
modes and filters than Elmer had crys- 
tals, which makes it useful for the ay- 
erage ham—the one who sometimes 
contests (but doesn’t necessarily win), 
sometimes DXes (but isn’t on the 
DXCC Honor Roll), and who exclu- 
sively works neither CW nor phone. 

Standard features on the Yaesu in- 
clude an RF amplifier, speech pro- 
cessor, noise blanker, receiver and 
transmitter incremental tuning, peak 
and notch filtering, and IF passband 
controls. 

Not bad, eh? Optional additions to 
the rig feature AM as well as 10 me- 
ter FM, SSB and CW filters, and an 
external VFO with push-button fre- 
quency input and 12 memories. And 
the matching speaker possesses two 
more audio filters for last-minute sig- 
nal reception cleanup. 

All of the WARC bands have been 
included on the transceiver, which 
belts 240 watts into the finals on SSB 
and CW below 25 MHz and 160 watts 
above. With the AM/FM option, the 
rig has a final input power of 80 watts 
on AM and 120 watts on FM. Fre- 
quency is; of course, PLL synthesized, 
and the audio quality of the transmit- 
ter may be tailored for-the best intel- 
ligibility with your voice. 

One of the most obvious features 
on the front panel of the FT-102 is the 
series of inset silver knobs just below 
the dual meters. These knobs operate 
the lesser-used controls such as the 
VOX, microphone gain, squelch, and 
speech compression. The knobs pop 
in and out so that once set, they are 
out of the way and will not be inad- 
vertently readjusted. Just below the 
miniature controls are a series of switch- 
es which turn on the RF amplifier, 
noise blanker, and speech processor, 
and switch the crystal filters into the 
circuit. Standard AF/RF gain controls 
are provided, as are the AGC (fast and 
slow) and the receive preselector. 

A surprising addition is the tone 
and clarity control, a feature too of- 
ten overlooked by mostother manu- 
facturers. Nobody has-ever claimed 

“that ham radio is a hobby for audio- 
philes, but after four hours of 20 me- 


ter cacophony or the crashing of 80 
meters in the summer, my ears ap- 
preciate the small comfort a control 
like this offers. 


Receiving 


When I first turned the transceiver 
on, I thought it was one of the worst- 
sounding receivers I had ever heard. 
14.32 MHz sounded like a thunder- 
storm in the middle of a drag race, and 


only the strongest signals could be- 


pulled in with any intelligibility. 

That was before I caught the note 
in the manual which instructs you 'to 
turn the RF amplifier off in noisy band 
conditions. Chalk one up for reading 
the instructions first. With the amp 
off, signals became much clearer, but 
the receiver still possessed fine sen- 
sitivity. As I tuned around the band, 
one of the first things I noticed was 
the sharpness of the tuning—and this 
was before the filters were pressed in- 
to service. Unlike some other radios, 
the frequency readout is no more ac- 
curate than the selectivity of the front 
end—what you see is what you get. 

As I gained more confidence in ma- 
nipulating the basic controls, I began 
trying out the special features. The 
SSB crystal filter was easy to use and 
it enhanced selectivity. However, sig- 
nals were more difficult to tune in be- 
cause of the resulting sharpness. More 
difficult to learn were the IF shift and 
bandwidth controls. These controls, 
located on two friction-coupled knobs 
at the lower left of the front panel, al- 
low you to select the best bandwidth 
for the band conditions. Width, of 
course, narrows the passband of the 
IF and it is possible to reduce the ad- 
jacent QRM without losing too much 
of your desired signal. Once the width 
has been set you can vary the center 
frequency of the IF to focus on the 
signal. 

When using these controls, be ready 
to adjust your ears to the changing 
sound. Together, the two controls have 
enough range to render unintelligible 
a previously clear signal. 

The peak and notch controls add 
another level of reception manipula- 
tion, this time in the audio portion. 
These filters are less powerful than 
the IF controls and are useful in the 
less strenuous conditions. Although I 
do not know if the engineers who de- 
signed the FT-102 intended the peak 
and notch filters to be used in this way, 
I found that they conditioned the sound 
to’be more pleasing, if not necessari- 
ly less polluted, 

Overall, I found the receiver qual- 
ity to be one of the best I have en- 
countered. The toughest part of using 
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the receiver is hanging on to a weak 
signal until you can get all of the con- 
trols peaked. While trying to elimi- 
nate adjacent QRM, it is easy to mask 
the signal you want because of the in- 
teractive characteristic of the controls. 
I learned this the hard way ina QSO 
with a Topeka station who mysteri- 
ously disappeared. I thought it was se- 
vere QSB working in hand with QRM 
until I realized that I had put the IF 
shift on the wrong side of the signal. 


Transmitting 


From all reports, the FI-102 has ex-- 


cellent audio, due in part to the ad- 
justments which can be made to tai- 
lor the transmitter to your voice. The 
first step is to cut in the monitor switch 
to hear your audio as others hear you. 
Two controls accessible through the 
bottom of the rig adjust high- and low- 
frequency attenuation. These are set- 
and-forget controls which need no ad- 
justment unless you start using a dif- 
ferent microphone or sell the rig. 
The monitor function can also be 
used to help set the compression on 
the speech processor and avoid the 
negative effects of over-compression 
which void the gain derived from pro- 
cessing. It’s no use getting an extra 5 
dB if the person on the other end can’t 
understand what you are saying. Short 
of having another ham tape your trans- 
mission and play it back, or using an 


oscilloscope, there is no better way to © 
get your outgoing signal the way you - 


want it. The monitor latches onto the 
audio in the transmitter IF so that you 
get a true indication of quality rather 
than just amplification of the micro- 
phone input. 

Another useful transmitting feature 
is the ALC “peak hold” circuitry. The 


ALC meter will hold your voice peak — 


for approximately one second to make 


The Yaesu FT-102. 


accurate adjustment of the mike gain 
control exceedingly easy. 

Transmitter tune-up is a variation 
on the standard drive-plate-loading 
theme. Instead of varying the plate 
and loading controls simultaneously 
for a meter peak, the Yaesu manual 
recommends moving the load control 
up in discrete steps and adjusting the 
plate control until you reach a speci- 
fied level on the meter. 

CW fanatics will be glad to know 
that they can adjust the pitch of the 


CW sidetone to suit their taste. The | 


FT-102 provides semi-break-in, with 
the VOX delay controlling T-R switch- 
ing. Alternatively, the front panel MOX 
switch may be used, or an outboard 
switch may be connected to the rear- 
panel PTT-jack. In addition, the in- 
structions for the Yaesu include a sec- 
tion.on how-to squeeze as much juice 
as possible from the transmitter when 
operating on CW. 


Accessories 


Most notable among the accessories 
for the FT-102 is the FV-102DM ex- 
ternal VFO. Set in a matching cabi- 
net, the VFO expands on the capabil- 
ities of the digital circuitry of the 
transceiver. ; 


The FV-102DM’s five-digit display _| 


displays kilohertz with a resolution to 
10 Hz, and it may be tuned with the 
tuning knob or by using the built-in 
keyboard. Scanning speed may be ad- 


justed, or you can enter a frequency ~ 
directly on the readout to move in- © 


stantaneously to another frequency. 
The keyboard also offers a stepping 
rate of plus or minus 20 kHz, or plus 
or minus 5 kHz, and both the keyboard 
and the tuning knob may be disabled 


- when operating from the trequeney. 


memory bank. 


Four tuning rates may also be se" 


‘without the filters the sound is ex- =) 


| FT-102 and its accompanying | 
‘ripherals present, I consider them w 


a ibility. for-successful arena ; 


lected for the analog control, and any- 
of these rates may be multiplied bya _ 
factor of 10 for super-fast tuning. A ~ 
series of switches allows you to put 
the receiver and transmitter on your 
choice of VFOs, or place either under 
the control of the stored frequencies. _ 

A second accessory, the speaker/fil- _ 
ter combination, offers the final word 
in signal conditioning. The two filters 
used jointly can create a speaker re- 
sponse suited to any environment. You 
can attenuate highs or lows as well as 
choose your bandpass width. The speak- 
er itself has been designed for com-« 
munications responsiveness and even 


ceptionally sharp.and clear. © 
Finally, the manuals which accom- _ 
pany both the FF-102 and the acces- 
sories have been well designed, They re 
include clear and concise operating — ~ 
instructions in addition to tables which 
outline common control positions for SES: 
a variety of situations. I am also hap- 
py to report that both have extensive a: 
theory-of-operation and service sec- 
tions. Although the sections are.cer- © 
tainly far from being comprehensive — 
service manuals, they do cover most ~ 
of the maintenance and troubleshoot-_ 
ing procedures that the average ham 
would need to keep operate at ae 
capacity. 
Although some oud question the 
need for all-of the options which th 


come additions to the shack. Good op- 
erating requires access to a variety 0: é 
techniques, whether you are running ~ 

a phone patch or chasing DX, and thi 
transceiver offers the necessary fi 


“Look at this new FT-530! 
: nae ( Simultaneous receive on VHF 
e Frequenc' : : . : 
spire peat WRB | i fae and UHF, automatic “on” timer, 
140-150 MHz TX 1 ~~, " : Y 
| §=70.cm 430-450 MHz RX/TX ‘ oF a 82 memory channels... 
© 82 Memories (41 per band) 
° 4TX Power levels . e 
W/ENB-25: 2.0, 1.5, 1.0, 0.5W 4 7\ pe } < Evie ae 
W/FNB-27: 5.0, 3.0, 1.5, 0.5W ’ f = Yaesu did it again! 
| © Dual in-band receive feature \ Go. ae 
(V/V, U/U or V/U receive operation) 4 
we ° DIMF Paging and Coded squelch ‘gaya a ae oO - sin wna aera cai Vi ical ASS TTP TD 
included. aa 3 ae 
AOT — Auto On-Timer with built-in 
| clock 
* ABS — Automatic Battery Saver 
(Super battery life, each band can 
have separate battery saver) 
Built-in VOX 
IBS — Intelligent Band Select (pro- 
vides automatic TX band select on 
scan stop) 
Built-in CTCSS with dual decode © 
ATS — Automatic Tone Search (dis- ) 
plays incoming CTCSS frequency) 
Back-lit keypad and display with 
time delay 
Built-in cross-band repeat function 
APO — Automatic Power Off 
5 Watts output w/ FNB-27 battery 
or 12 VDC 
2 VFO’s for each band 
Accessories: 
NC-42 1-hour Desk Charger 
FNB-25 600 mAh Battery (2 watt) | 
FNB-26 1000 mAh Battery (2 watt) j 
FNB-27 600 mAh Battery (5 watt) | 
FBA-12 6 AA Cell Holder 
CSC-56 Vinyl Case w/ FNB-25 
CSC-58 Vinyl Case w/ FNB-26/27 
E-DC-5 12 VDC Adaptor 
YH-2 Headset for VOX 
MH-12A2B Speaker Mic 
MH-18A2B Lapel Speaker Mic 
MH-19A2B Mini Earpiece Mic 
MH-29A2B LCD Display Mic with 
Remote Functions 
MMB-54 Mobile Mounting 
Hanger 


rst-time ever fea- Multi-Function Digital Display 
Speaker Mic and S Meter. (Optional) 
 ceacnomiial < 


a Pee right, brilliant innovat 
tures which make the FT-530 our most exciting HT addition. 

Exclusive break-through features, too. Like flexible 
in-band dual receive. Not just V/U receive. With the FT-530 
you can listen to two, 2-meter signals at the same time! 

Another remarkable first is the Auto On-Timer™. Here's 
how it works. Choose the hour youd like the radio to begin 
operating. For example, set the time for the morning, then 
wake up to your favorite net. What’s more, the built-in 
24-hour clock displays the time when the radio is off. 

First out with 82 memory channels included, not an 
option; a real plus for storing all your favorite frequencies. 
With this HT, just open the box and QSO. 

There's a lot of other terrific features too, such as built-in 
VOX and DTMF paging. And, since we know you'll find the 
FT-530 indispensable, we've included an automatic battery saver ‘ 7 A BK | J 
and voltage display — a powerful handful of exclusive features! 

Be the first at your dealer's door to buy one, and the first oh 
to show off your new FT-530. What a bright idea! Performance without compromise. 
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Specifications subject to change without notice. Specifications guaranteed only within amateur bands. Some accessories and/or options are standard in certain areas. Check with your local Yaesu dealer for specific details. 


FIND FREQUENCIES FAST !f a 
NEW AUTO TRIGGER & HOLD - 800% FASTER - 
STARTEK INTERNATIONAL INC 


ATH™ - BAR GRAPH FREQUENCY COUNTERS 
Check out the ALL NEW A TH-‘15 ... it’s FAST! 


The ATH-15 can ACCURATELY READ an input signal, DISPLAY the frequency 
and AUTOMATICALLY switch to HOLD status, in less than 8% of a second !! 


e ATH™ - AUTO TRIGGER & HOLD AA TH™ reters to our exclusive new AUTOMATIC TRIGGER & HOLD circuit with 


@ ONE-SHOT ATH™ OPTION 

e@ AUTOMATIC CLEAN DROPOUT 
e 800% FASTER RESPONSE TIME 
@ ULTRA BRIGHT LED DIGITS a ei 
® MAXIMIZED SENSITIVITY <1mV typ 
e 3 to 5 HOUR NI-CADs STANDARD 
@ BATTERY CHARGE INDICATOR 

© 4 GHZ - 2 INCH LED BAR GRAPH 

@ 2 RANGES - 6 FAST GATE TIMES 

e@ 1 PPM TCXO STANDARD 

e@ HIGH STAB 0.2PPM TCXO OPTION 
@ MANUAL HOLD FUNCTION 

® BLANK DISPLAY FUNCTION 

@ 9-12V AUTO-POLARITY PWR JACK 
e StarCab™ ALUMINUM CABINET 
e 1 YEAR LIMITED WARRANTY 


BTARTEK areranona we. FT. LAVOEROALE, Fi USA 


SIZE: 4"H x 3.5"W x 1"D 


#ATH-15 


FREQUENCY COUNTER 
WITH NI-CADs & 110VAC ADP $235. 
FACTORY INSTALLED OPTIONS: 
ONE-SHOT ATH™ 
HIGH STAB TCXO_ 0.2ppm 


#O/S-ATH-15 
#HSTB-15 


ACCESSORIES: 
#CC-90 
#TA-90 


#P-110 
#M2071C 


BLACK VINYL ZIPPER CASE 


PROBE, 200 MHZ, 1X-10X 
CABLE FOR MFJ-207/208 


STARTEK internationac inc 
398 NE 38th St., Ft. Lauderdale, FL 33334 - 


- and two LED indicators all located on the top of the counter (not shown). When 


RF SIGNAL STRENGTH 


Auto Triacer 4 HoLp - 1.6 Guz COUNTER 


TELESCOPING BNC ANTENNA 


40: How long does unit operate with batteries? - One ho = 
100. NO PROBLEM with a STARTEK POCKET COUNTER™ !! we 
ALL MODELS Orders & Information ~ tie 
LL MODELS == -395.561-2211 
WE SHIP Orders only 3 
SAME DAY ! 800-638-8050 eral 


AUTOMATIC CLEAN DROPOUT. With ATH™ you can say good-bye to almost all 
of that annoying random counting and the false readings we have become 
accustomed to when using portable counters. The model ATH-15 is an ULTRA 
HIGH SENSITIVITY, 1 MHz to 1500 MHz frequency counter with an INTEGRATED 
BAR GRAPH circuit which instantly displays the signal strength of an input signal 
from <1 MHz to over 4 GHz. When the ATH™ feature is used, the counter 
displays the last readable signal received. It automatically triggers on a readable 
signal and automatically switches to the “hold” status when the signal dissapears. 
Because of AUTO TRIGGERING, the first reading is correct. If the signal stops in 
the middle of a sample or gate time, the last complete accurate reading will be 
displayed and the unit switched back to "HOLD" status, hence the AUTOMATIC 
CLEAN DROPOUT prevents the display of erroneous data, all this is done 
automatically, with hands free operation - and it works great !!! 

We are further responding to user requests by offering a ONE-SHOT ATH™ 
option. This consists of a ONE-SHOT select switch, a push button RESET switch 


this function is used, the first readable signal that triggers the counter will be held 

on the display until manually reset. One push of the reset button will reset the 

display to zeros and enable the one-shot circuit again. The display can be blanked 

or turned off pending the auto triggering from an input signal, which also saves 
wer under battery operation. 

ESPONSE TIME, defined as the time from the beginning of the input signal to a 
stable, accurate, readable Span has been dramatically speeded up. The 
RESPONSE TIME is actually % faster than previous models and if you 
consider not having to manually throw the hold switch, at just the right time, the 
AT#H-18 is functionally the fastest counter you can buy !! 


MADE IN USA 


SAY GOOD-BYE 
TO RANDOM 
COUNTING & 

FALSE READINGS 


ATH-15 


BAT @ O10 


CHECK IT OUT. .. BEFORE YOU BUY A COUNTER 
Does Bar Graph give INSTANT readh sis ite times delayed? 
Does Bar Graph work on every range? iz? With HOLD on? 
Does HOLD switch CHANGE the GATE eae when turned off? 
Does unit SELF-OSCILLATE - random count with no input signal? 
How many switches needed to select range? Gate times rer range? 


FAX 305-561-9133 


TEAMS, Shipping bene charges for Florida add $4 + tax, 
US & Canada min - $10 , others add 15% of 
total. COD fee $4. V 


, MC or DISCOVER accepted. Prices 
Seer eee 


; les | 
to change without notice or psa tion. 


STARTEK - FIRST WITH FEATURES YOU CAN USE AND - : 


CIRCLE 247 ON READER SERVICE CARD 


